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General Introduction

Chapter 1

General Introduction

The first day of secondary school is a special moment for everyone. Most new students will be

ovaries in girls and testes in boys. These signals trigger the process of egg and sperm development

impressed, or even intimidated, by the large school buildings, by the seemingly strict teachers and by

and the release of hormones, like estrogen and testosterone, which in turn stimulate the appearance

the appearance of older students who are already accustomed to secondary school life. The prospect

of secondary sex characteristic, such as the growth of pubic hair and breast development in girls

of years of hard studying, thick books of difficult subjects and hours of French or mathematics

(Forbes & Dahl, 2010; Sisk & Zehr, 2005). The timing of the onset of puberty varies between

lessons may be frightening or distressing.

adolescents and is influenced by several factors such as ethnicity and food intake (Parent et al., 2003).

Yet, to many adolescents the most intimidating aspect of the first day of school will not be the
demands of secondary education itself. More challenging may be the introduction to a completely
new social life. For most students, the old primary school mates are left behind and replaced by a
group of new youngsters from other neighborhoods or villages. On this first day of school, some
students may be excited by the prospect of making new friends while others may be alarmed by the
process of trying to fit in this new group and fear being left as outcasts.
Whatever these expectations may be, all new students will be aware that their lives are going to
change drastically. In the coming years, they will have to find a way to fit into this new world of
complex social relations and hierarchies. Their social relations with friends will become deeper and
more meaningful. The role of the parents as the main source of social support will be taken over by
these new friends of diverse backgrounds. Moreover, adolescents will soon face their first experience
with romance and, in time, with sex.
In the meantime, adolescents are well aware of the physical changes that come with the onset of
puberty. Some will already experience the development of secondary sex characteristics and may
be in the middle of their grow spurt, while others know that these challenges await them. Thus,
adolescents will not just approach secondary school as a means to get a school certificate, but will

On average, puberty starts about a year earlier in girls than in boys (Susman & Rogol, 2004). The
onset of puberty in turn affects the maturation of the adolescent brain through the effects of pubertal
hormones (Blakemore, Burnett, & Dahl, 2010). However, one has to keep in mind that the timing
of developmental trajectories of the brain also varies significantly between individuals (Lenroot &
Giedd, 2010).
Adolescence is a broader concept than puberty and describes the wide range of cognitive, emotional
and social changes that are so typical of this period (Sisk & Zehr, 2005). The ending of adolescence
is often described as the moment when a person is able to function as an adult. However, it is difficult
to mark the reaching of adulthood and the age at which this happens varies strongly between (sub)
cultures. In some places, individuals may be well in their twenties when they start taking on adult
roles in society. The period in between 18 and 25 years of age is sometimes referred to as emerging
adulthood in order to differentiate this phase from adolescence and adulthood (Arnett, 2000). The
adolescents studied in this dissertation were all secondary school students from the Netherlands in
the age range between 12 and 17 years.
Research on adolescence
Adolescents and their behavior have fascinated humans for centuries. Philosophers, thinkers and

realize that they are in the process of developing into adults.

writers, such as Aristotle, Francis Bacon and Shakespeare, have noticed typical aspects of adolescent

The main objective of this dissertation is to investigate the development of cognitive processes

thinking. The scientific study of adolescence started off in the early twentieth century by the

related to social functioning in adolescence. These processes, referred to as adolescent social

psychologist G. Stanley Hall who used the words ‘storm and stress’, in reference to the German

cognition, are crucial for understanding (neuro)psychological development in the adolescent years.

‘Sturm und Drang’ movement, to characterize adolescent behavior (Hall, 1904). Psychologists in

This chapter will continue with a brief introduction on psychological and neurological development

the following decades kept their main focus on the negative features of adolescent development.

in adolescence followed by an introduction on social cognition in this life phase. Thereafter, the aims

David Elkind, for example, coined the terms ‘imaginary audience’ and ‘personal fable’ to describe

of this dissertation will be explained and a short introduction to the chapters of this dissertation will

the confusion and turbulence experienced by adolescents (Elkind, 1967). From the 1970s, adolescent

be given.

research developed into its own professional field within developmental science that allowed for a

Adolescence and puberty
Adolescence refers to the period in between childhood and adulthood. Adolescence begins with the

behavior. They were especially puzzled by their passionate behavior and tendencies to act before

wider range of research topics, including more focus on positive aspects of adolescent behavior (see
Lerner & Steinberg, 2009)

onset of puberty which refers to the physical changes occurring in the transition from childhood to

In the last decades, modern methods, such as large cohort studies and neuroimaging techniques,

adulthood due to pubertal hormones. The ultimate goal of this maturation process is the preparation

have further developed the field of adolescent studies. Neuroimaging studies have shown that drastic

for sexual reproduction. However, the effects of pubertal hormones extend beyond the maturation

brain development continues into the adolescent years (Casey, Getz, & Galvan, 2008; Giedd et al.,

of the sexual organs and also influence the maturation of the skeleton, the nerve system and other

2009). Moreover, these studies have revealed that the maturation of the brain does not follow a

organs (Susman & Rogol, 2004). Puberty starts off with hormonal signals sent from the brain to the

linear path from childhood to adolescence to adulthood. Contrarily, brain areas mature in non-linear

8
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ways that are strikingly different per area (Paus, 2005; Shaw et al., 2008). This irregular neuronal

and also feel their emotions. Empathy is a core concept in social cognition, but also a concept that

developmental process may underlie specific psychological development in the adolescent years

is difficult to operationalize. Researchers have measured empathy in diverse ways, for example

and hints that some of the typical adolescent behaviors may have evolved as functional adaptations

using experimental tasks (e.g. Ali, Amorim, & Chamorro-Premuzic, 2009; Seidel et al., 2012),

(Casey, Duhoux, & Malter Cohen, 2010). In addition, neuroscience has revealed that the brain is

observational methods (e.g. Bylund & Makoul, 2002; Marangoni, Garcia, Ickes, & Teng, 1995) and

plastic, especially in adolescence, highlighting that new experiences may have a profound impact on

neuroimaging techniques (e.g. Jackson, Meltzoff, & Decety, 2005; Singer et al., 2004). The diversity

the brain (Dahl, 2004; Rapoport & Gogtay, 2007). Thus, these studies have highlighted the complex

of measurement methods illustrates the complexity of empathy as a concept and makes it difficult to

interaction between biological factors and the environment in adolescent development.

construct a clear developmental trajectory. An alternative to measuring levels of empathy is to use
self-report questionnaires regarding the use of empathy in everyday life situations, often referred to

Adolescent social cognition

as empathizing (Baron-Cohen & Wheelwright, 2004).

Social cognition refers to cognitive processing relating to the social world. Processing social
information, such as interpreting facial expressions and understanding social dynamics, are

Cooperation

fundamental aspects of brain functioning. The key role of social cognition in the brain is illustrated

For adolescents, it is of great importance to be able to cooperate with others. Adolescent cooperation

by the positive relation between relative brain size and complexity of the social environment in

is not only needed to play games or sports, but also is valuable in school projects and assignments.

primates (Dunbar & Shultz, 2007). In humans, the social environment is more complex than in

The way someone acts in situations of cooperation depends, among other things, on someone’s

any other animal. One of the reasons that humans evolved such a large brain is to deal with the

prosocial orientation. Prosocial orientation refers to the tendency to consider the outcomes of

high demands of living in complex social networks. In adolescence, many of the social skills

others in social interactions and varies widely among people. Persons with a prosocial orientation

needed to function in society are still developing. In addition, humans have an extraordinary long

tend to focus on the outcomes of themselves and those of others, whereas persons with a proself

developmental period in which they gain different life experiences and learn a wide range of skills

orientation try to maximize just their own outcomes (Van Lange, 1999). Cooperation situations can

essential to their environments. Interactions with others, like parents and teachers, are vital in these

be studied experimentally using social dilemmas, such as the prisoner’s dilemma and the public

learning processes, emphasizing the importance of social skills.

goods game. Social dilemmas have the disadvantage of being somewhat artificial, however they

Understanding others

do allow cooperation to be examined under specific experimental conditions. In general, prosocials
will be more likely to cooperate in social dilemmas (Balliet, Parks, & Joireman, 2009). However,

One such important skill is the ability to understand others. In order to participate in social interactions

cooperation does not only depend on the willingness to cooperate, but also on the estimation of

people need to have an understanding of the emotions, mental states and intentions of others. The

the motives of the other players. In order to anticipate the decision of the others, an adolescent

ability to understand that others have a mind of their own is called theory of mind and is normally

may try to take the other’s perspective. Research on adolescents using social dilemmas has revealed

acquired in early childhood. Using a so called false belief task, Wimmer and Perner (1983) showed that

that adolescent still have difficulties in understanding the perspective of others in these cooperation

children around the age of four to six begin to understand that others can have diverging beliefs about

situations (Fett et al., 2014; Güroğlu, Van den Bos, & Crone, 2009; Van den Bos, Van Dijk, & Crone,

the world. However, more advanced aspects of theory of mind keep developing through adolescence

2012).

(Dumontheil, Apperly, & Blakemore, 2010; Sebastian et al., 2011). The ability to recognize specific
emotions in the facial or vocal expression of others is difficult and for many people still challenging
as adults (Calder et al., 2003). A similar construct is mindreading, the ability to read the mind of
others and thereby understand their mental states (Baron-Cohen, Jolliffe, Mortimore, & Robertson,
1997). These advanced types of theory of mind require an adolescent to take the perspective of the
other persons and see the world from their view. Studies on the development of perspective taking
have revealed that the use of this skill is still developing in adolescents (Gunther Moor et al., 2012;

Trust in others is a core aspect of cooperation essential for all basic forms of economic and social
interactions. Trust can be described as ‘a voluntary transfer of a good or favor to someone else, with
future reciprocation expected but not guaranteed’ (Gunnthorsdottir, McCabe, & Smith, 2002, p. 50).
The Trust Game (Berg, Dickhaut, & McCabe, 1995) is a social dilemma that can be used to study
both trust and trustworthiness (the extent to which someone repays instead of betrays the trust of
another). Studies using the Trust Game in adolescents have revealed that both trust and trustworthiness

Overgaauw, Van Duijvenvoorde, Gunther Moor, & Crone, 2014).

increase from childhood to adolescence (Sutter & Kocher, 2007; Van den Bos et al., 2012; Van den

Empathy is a concept closely related to perspective taking. Empathy refers to “the ability to experience

trustworthiness from adolescence to adulthood have been conflicting (Belli, Rogers, & Lau, 2012;

and understand what others feel without confusion between oneself and others” (Decety & Lamm,

Fett, Gromann, Giampietro, Shergill, & Krabbendam, 2012; Sutter & Kocher, 2007; Van den Bos et

2006, p. 1146). Thus, in order to empathize with others an adolescent has to recognize, understand

al., 2010; Van den Bos et al., 2012; Van den Bos, Van Dijk, Westenberg, Rombouts, & Crone, 2011)).
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Bos, Westenberg, Van Dijk, & Crone, 2010). However, findings on the development of trust and
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Peers

Aims

Another important aspect of adolescent social development is peer relations. From childhood to

Social cognitive development has been studied extensively in children (see Csibra & Gergely, 2006;

adolescence, social networks become increasingly complex and hierarchical (Smetana, Campione-

Olson & Dweck, 2008). However, the knowledge on social cognitive development in adolescence is

Barr, & Metzger, 2006). Adolescent tend to identify strongly with their peer groups and social

less extensive, especially in terms of individual differences such as differences between boys and girls.

norms are often considered to be very important in these groups (Keyes, Schulenberg, O’Malley, &

The research described in this dissertation aims to examine social cognition in adolescence. Several

et al., 2012; Kroger, Martinussen, & Marcia, 2010). For example, adolescents often wear specific

aspects of adolescent social cognition as described above will be the subject of this examination.

clothes or listen to specific styles of music in order to fit into their peer group. One of the ways these

The aims of this dissertation can roughly be arranged in three main objectives. The first objective

social norms may be preserved is by peer pressure. Adolescent behavior is strongly influenced

is to examine the development of social cognition throughout adolescence. In order to do this, the

by the presence of others (Gifford-Smith, Dodge, Dishion, & McCord, 2005). An example of the

development of several social cognitive factors will be studied as well as their interrelations and their

influence of peer pressure is adolescence risk-taking behavior (Gardner & Steinberg, 2005). Many

relation to other factors such as school performance. Second, the role of sex differences in adolescent

of risk-taking behaviors associated with adolescents, such as alcohol and drug abuse and risky

social cognition will be examined and the interpretations of these differences will be discussed. The

driving, are performed in the presence of peers (e.g. Epstein, Bang, & Botvin, 2007; Simons-

third objective is to understand role of trust behavior in adolescent social cognition. To examine this,

Morton, Lerner, & Singer, 2005). Understanding the role of peer influences is an important issue

studies examining the factors that underlie trust, the motives that adolescents have for making trust

in adolescent research.

decisions and the relation between trust and peer-influenced risk-taking are reported.

Sex differences

Outline

As pointed out earlier, the functioning of pubertal hormones differs between boys and girls in its
timing and effects. One such effect is that puberty on average starts a few years earlier in girls
(Susman & Rogol, 2004). Studies on brain maturation have pointed out that these sex differences
are also reflected in the adolescent brain. In accordance with the earlier start of puberty, the cerebral
volume peaks earlier in girls than in boys (Lenroot et al., 2007). Moreover, the specific developmental
trajectories of specific brain areas, like the hippocampus and the amygdala, differ on average between
the boys and girls. Additionally, functional imaging studies also show several sex differences in brain
activation for behavioral tasks, like inhibition and memory tasks (Lenroot & Giedd, 2010). However,
these sex differences in brain anatomy and activation do not necessarily reflect sex differences in
cognitive capacities. Sometimes different patterns of brain activation may underlie similar behavior
(De Vries & Södersten, 2009). Therefore, it is very important to consider whether sex differences in
the brain are reflected in the actual behavior or task performance.
In the study of social development, sex differences play an important role. Differences between the
sexes have been observed in a wide range of social behaviors (e.g. Archer, 2004; Croson & Gneezy,
2009; Rose & Rudolph, 2006), although controversy remains over the magnitude and importance
of these differences (Del Giudice, Booth, & Irwing, 2012; Hyde, 2005). Even at a very young age,
differences between boys and girls have been found in several aspects of social behavior, such as
physical aggression (Baillargeon et al., 2007) and facial expression processing (McClure, 2000). As
explained above, the social world changes considerably from childhood to adolescence, but many
differences between boys and girls remain (e.g. Card, Stucky, Sawalani, & Little, 2008; Piko, 2001).
Therefore, sex is a relevant factor in studying adolescent social development.

This dissertation describes six empirical studies and one perspective paper. The six empirical studies
were based on three different data sets. The chapters 2 and 3 are based on a longitudinal data set
collected in a secondary school in the Netherlands. These chapters examine the development of a
number of social characteristics in the early adolescent years. For three chapters (4, 5 and 7) a dataset
was used that examined trust and trustworthiness using a Trust Game in a sample of adolescents from
different secondary schools throughout the Netherlands. These three studies report on the relation
between trust behavior and different factors. The last data set was acquired at a secondary school in
the Netherlands and uses trust and trustworthiness dilemmas to examine the motives for adolescent
trust behavior, described in chapter 6. The last chapter is a perspective article on the question whether
neuroscientific findings on sex differences should have an impact on educational methods.
Chapter 2 deals with the development of empathizing in a group of nearly hundred young
adolescents (12-15 years old). The study examines the role of both skill and will in the development
of empathizing. In order to do this, mindreading ability and social value orientation are used as
predictors of empathizing levels in the first three years of Dutch secondary school.
Chapter 3 reports on the same group as described in chapter 2 but now focuses on school performance.
In order to study the importance of social development for academic performance, the three social
factors (empathizing, mindreading and social value orientation) are related to school grades in the
first four years of Dutch secondary school.
Chapter 4 examines the role of sex and social value orientation in understanding adolescent trust. A
sample of over two hundred adolescents in the age range between 14 and 17 years of age performed
a Trust Game and several others social measures. The aim of this study was to examine whether sex
differences in trust behavior can be explained by sex differences in social value orientation.
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Chapter 1
In chapter 5 the same group of adolescents is studied. The aim of this study was to investigate
the role of mindreading in the Trust Game. Specifically, this chapter tries to answer the question
whether mindreading skills have another effect for prosocials and proselfs in the Trust Game. This
is done by analyzing if social value orientation acts as a moderator on the relation between trust and
mindreading.
Chapter 6 deals with the motives for adolescent trust and trustworthiness. In this study, a group
of nearly 400 adolescents (between the age of 12 and 17 years) performs a number of trust and

CHAPTER

trustworthiness dilemmas. These dilemmas were developed in order to see under which exact
circumstances adolescents were more likely to cooperate in order to better understand the motives
for trust and trustworthiness.
Chapter 7 examines the relation between trust and risk-taking. Over a hundred adolescents (14-17
years old) performed a risk-taking task either alone or in the presence of a peer. These risk-taking
scores were then correlated with their trust scores. The aim of this study was to explore if the relation
between trust and risk-taking is moderated by the social context in which the risk-taking task is
performed.
Chapter 8 is a perspective article on the implications of scientific findings regarding sex differences
in the brain for education. The chapter reviews the evidence for sex differences in the brain, describes
the issues in interpreting these differences and ultimately argues whether these differences should
lead to educational modifications or not.
Lastly, chapter 9 is a concluding remarks section which contains a discussion of the findings of the

Development of Empathizing In Early Adolescence:
A Matter of Skill and Will

studies in the light of the aims of this thesis. This chapter aims to describe overall conclusions of this
dissertation and provides recommendations for future research.

Jeffrey Derks
Lydia Krabbendam

(submitted)
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Chapter 2

Development of Empathizing In Early Adolescence: A Matter of Skill and Will

ABSTRACT

INTRODUCTION

Empathizing with others in daily life is an important part of positive adolescent development. The

Adolescence is a period of drastic social reorientation (Forbes & Dahl, 2010; Nelson, Leibenluft,

present study investigates the hypothesis that both mindreading (the skill to interpret and understand

McClure, & Pine, 2005). In this period, the focus of social interactions shifts from parents to

the emotions of others) and prosocial value orientation (the willingness to care for the outcomes of

peers and relations become more deep and meaningful (Brown, 2004; Del Valle, Bravo, & López,

others in social interactions) predict the development of empathizing. In a sample of early adolescents

2010). Adolescents need to develop complex social skills to deal with these changes. The ability to

(N=95), we used the Empathy Quotient to assess empathizing, the Triple Dominance measure to

empathize with others is one such skill. Adolescents with low levels of empathy are more likely to

assess social value orientation and the Reading the Mind in the Eyes task to assess mindreading.

bully other students and are more aggressive towards others (Gini, Albiero, Benelli, & Altoè, 2007;

Longitudinal analyses show that levels of empathizing are stable over time and significantly predicted

Lovett & Sheffield, 2007). On the other hand, adolescents with high levels of empathy are more

by prosocial value orientation, and to a lesser extent mindreading, one and two years earlier. Prosocial

likely to defend bully victims and have better conflict solving skills (De Wied, Branje, & Meeus,

orientation also predicted changes in levels of empathizing over time. These results indicate that

2007; Gini et al., 2007). Empathy is a complex construct based on several different social-cognitive

social training programs should not exclusively focus on social skills, but should take the willingness

mechanisms (Lieberman, 2007). In the present study, the predictive value of mindreading and social

to act prosocial into consideration.

value orientation on empathizing are studied.
Empathy has been referred to as “the ability to experience and understand what others feel without
confusion between oneself and others” (Decety & Lamm, 2006, p. 1146). Empathy helps us to feel
the emotions of others, to understand what they are thinking and to predict their future behavior.
Therefore, empathy is a core concept to understand social behavior. However, empathy is also a
difficult concept to define, conceptualize and measure. Experimental paradigms have probed empathy
using pictures, stories or video clips depicting emotional situations and asked participants either
to interpret the feelings of the protagonist (also called cognitive empathy or affective perspectivetaking) (e.g. Schnell, Bluschke, Konradt, & Walter, 2011) or to imagine the emotional state of the
protagonist (also called affective empathy) (e.g. Lamm, Porges, Cacioppo, & Decety, 2008). Empathy
is also often assessed using self-report questionnaires, such as the Empathy Quotient (Baron-Cohen
& Wheelwright, 2004) and the Interpersonal Reactivity Index (Davis, 1983). While self-report
methods may be influenced by reporter bias, their advantage is that they tap empathic behavior as it
is expressed in everyday life (Lawrence, Shaw, Baker, Baron-Cohen, & David, 2004). In the current
study, we refer to this construct as ‘empathizing’.
In order to empathize with others, adolescents need to be able to understand what others feel.
This requires the recognition and understanding of the mental states of others. In adolescence, the
skills necessary to take the perspective of others are still in development. Using different methods
perspective taking skills have been found to increase from childhood to adolescence as well as
from adolescence to adulthood (Dumontheil, Apperly, & Blakemore, 2010; Sebastian et al., 2011).
However, findings on the development of perspective taking between early and late adolescence
have been less consistent (Dumontheil et al., 2010; Fett et al., 2014; Güroğlu, Van den Bos, & Crone,
2009). A related skill is the ability to correctly read the intentions, feelings and mental states of others,
often referred to as mindreading. Findings on the developmental pattern of mindreading skills are not
consistent (Baron-Cohen, Wheelwright, Spong, Scahill, & Lawson, 2001; Gunther Moor et al., 2012;
Overgaauw, van Duijvenvoorde, Gunther Moor, & Crone, 2014; Tonks, Williams, Frampton, Yates,
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& Slater, 2007), however there is evidence that there is a development in the brain activity involved

university education (VWO). In the present study, only the participants in the HAVO and VWO

in mindreading throughout adolescence (Gunther Moor et al., 2012; Overgaauw et al., 2014).

levels were included. In the first year of secondary education several schools offer classes combining

Being able to take the perspective of others is necessary but not sufficient to empathize with others.
In fact, in certain situations perspective taking skills are related to anti-social behaviors (Day, Mohr,
Howells, Gerace, & Lim, 2012; Epley, Caruso, & Bazerman, 2006). Thus, to empathize with others,
adolescents do not only have to be able to understand them, but they also have to be willing to
empathize with them. Prosocial orientation is a broad concept that can be described as a tendency
to consider the needs of others and to enhance the welfare of others (Batson & Shaw, 1991; Côté et
al., 2011). Individuals with a prosocial orientation are willing to bypass their own interests in order
to attend to the personal wellness of another. Humans vary strongly in their social orientations with
some people being prosocial (caring about the outcomes of both themselves and of others) and others
being proself oriented (caring only about their own outcomes) (Van Lange, 1999). Most studies find
an increase of prosocial tendencies from childhood to adolescence (e.g. Eisenberg & Fabes, 1998;
Fabes, Carlo, Kupanoff, & Laible, 1999; Fehr, Glätzle-Rützler, & Sutter, 2013). However, findings on
the developmental trajectory of prosocial tendencies throughout adolescence and from adolescence
to adulthood are inconsistent (Eisenberg, Carlo, & Murphy, 1995; Eisenberg, Cumberland, Guthrie,
Murphy, & Shepard, 2005; Fehr et al., 2013). A prosocial orientation, in combination with advanced
perspective taking skills, are likely to contribute to empathizing in adolescence.
In the present study, we hypothesized that to empathize with others, adolescents need both the skill
and the will to show this behavior. To test this hypothesis, the perspective taking skills and prosocial
orientation of young adolescents were measured at three different times and related to their level of
empathizing. Self-reported empathizing was measured using the Empathizing/Systemizing Quotient
(Baron-Cohen & Wheelwright, 2004). This questionnaire reflects empathy as shown in daily life
situations that are recognizable to adolescents. Prosocial orientation was measured using the Triple
Dominance Measure for social value orientation (Van Lange, Otten, De Bruin, & Joireman, 1997).
Perspective taking skills were assessed using the Reading the Mind in the Eyes task (Baron-Cohen,
Jolliffe, Mortimore, & Robertson, 1997). We hypothesized that prosocial orientation and mindreading
can predict both future levels of empathizing and changes in empathizing levels over time.

METHODS
Participants
Participants in this study were students of a secondary school in the Netherlands who were tested at

the different levels. Students in the combined VMBO-HAVO level were initially included, however
only the students who subsequently enrolled in the HAVO or VWO level were tested again at T2 and
T3. This left a total of 124 students at T2. Of these students, 18 students (14.5%) were not included in
the third year either because they had left school or because they were absent during testing, leaving
96 participants at T3. One of these students did not complete all instruments, leaving 95 participants
in the final sample (Mage at T1 = 12.9 years old, range 12.3-14.0 years old, 50.5% girls). At T1, 13
students (13.7%) were at the VMBO-HAVO level, 42 (44.2%) were at the HAVO-VWO level and 40
(42.1%) were at the VWO level. At T2, 27 students (28.4%) were at the HAVO level and 68 (71.6%)
were at the VWO level. At T3, 29 students (30.5%) were at the HAVO level and 66 (69,5%) were at
the VWO level.
Materials
Empathizing. To measure empathizing, the Empathy Quotient (EQ) was used (Baron-Cohen &
Wheelwright, 2004; Lawrence et al., 2004). The EQ is developed to measure both affective and
cognitive aspects of empathy in real life situations. The original adult version of the questionnaire
was deemed unsuitable for the adolescent population. Therefore an adaption of the child version
(Auyeung et al., 2009) of the questionnaire was used (see appendix). The child version was modified
in two ways to suit the adolescent population. First, the original parent-report version was changed
to self-report. Second, the wording and/or content of some questions was considered too childish and
was rephrased. For example, the item ‘When playing with other children, my child spontaneously
takes turns and shares toys.’ was replaced by ‘When I cooperate with others, I make sure everybody
takes turns’. In addition, six questions were removed because rephrasing did not seem feasible. As
in the original questionnaire, both the EQ and the Systemizing Quotient (SQ) were measured. The
questionnaire consisted of 25 EQ and 25 SQ questions. All questions were scored on a 4-point Likert
scale. As is standard procedure (Baron-Cohen & Wheelwright, 2004), participants scored two points
for answering “definitely agree”, one point for “slightly agree” and no points for “slightly disagree”
or “definitely disagree” (and vice versa for reversed items). The translation of the questionnaire was
based on the Dutch version by De Corte, Uzieblo, Buysse and Crombez (2006).
The scores for systemizing will be reported, but systemizing is not used in the regression analyses
because it is not hypothesized to influence the development of empathizing. Baron-Cohen and
Wheelwright (2004, p. 150) describe systemizing as “the drive to analyze a system in terms of its
underlying lawful regularities and to construct systems using such lawful regularities”.

three different time points (T1, T2 and T3). At T1, the students were enrolled in the first year of Dutch

Social value orientation. The Triple Dominance Measure was used to asses social value orientation

secondary education and at T2 and T3 they were enrolled in the second and third year of secondary

(Van Lange, Otten, et al., 1997). The validity of the Triple Dominance Measure has been shown in

education respectively. Dutch secondary education is divided into three main levels: preparatory

a number of studies relating a prosocial value orientation to several real-life social outcomes (De

middle-level vocational education (VMBO), higher general continued education (HAVO) and pre-

Cremer & Van Lange, 2001; Nauta, De Dreu, & Van Der Vaart, 2002; Van Lange, Agnew, Harinck, &
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Steemers, 1997; Van Lange, Bekkers, Schuyt, & Vugt, 2007). In this task, participants are given nine

different measures were compared between time points using repeated-measures general linear

forced-choice dilemmas in which they distribute points between themselves and another hypothetical

models. These analyses were done separately for empathizing, systemizing, social value orientation

person. The subject can choose between three different distributions, either cooperative (giving

and mindreading using sex as a covariate.

the other the same number of points as oneself: e.g. 500 - 500), individualistic (giving oneself the
maximum number of points: e.g. 550 - 300) or competitive (giving oneself more points relative to
the other: e.g. 500 - 100). In this study, points were replaced with small amounts of money because
giving out points was considered too abstract for the young research population. Participants were
told that they would not actually receive the money, but that they should make their decisions as if
they would. In the analyses, the number of prosocial choices was used as a measure of prosocial

Linear regression analyses were used to measure whether empathizing at T3 could be predicted by
social value orientation and mindreading at T1 and T2. Two separate analyses for the predictors at T1
and T2 were performed. Sex and age were used as covariates. In order to test if the predictors could
also predict changes in levels of empathizing, the analyses were repeated with empathizing at T1 as
a covariate.

orientation.

RESULTS

Mindreading. Mindreading was measured using the Reading the Mind in the Eyes Task (hereafter
Eyes Task) by Baron-Cohen et al. (1997). Because of the age of the participants, the children’s
version of the task was used (Baron-Cohen, Wheelwright, Hill, Raste, & Plumb, 2001). In the Eyes

Descriptive statistics and development

Task each item consists of a pair of eyes and four terms describing emotional states. The task is to

Table 1 shows the descriptive statistics for empathizing, social value orientation and mindreading at

choose the term which best describes the mental state of the presented eye pair. Reaction times were

T1, T2 and T3 for boys and girls separately. In table 2 the Pearson correlations between the variables

not recorded and no time limit was used. Due to time restrictions the original task was shortened

at the different time points are displayed. Empathizing levels at T1 and T3 were strongly correlated

down from 28 to 15 items. The items were selected to keep the number of male and female faces

(r(93) = .62, p < .001), whereas systemizing levels at T1 and T3 were moderately correlated (r(95)

and the number of either clearly positive (e.g. happy) or negative (e.g. upset) emotions similar to the

= .48, p < .001). The mindreading scores were moderately correlated over the three time points (T1-

original task. The answers (descriptions of emotional states) were translated into Dutch. The measure

T2: r(93) = .32, p = .001; T2-T3: r(93) = .36, p < .001; T1-T3: r(93) = .32, p = .001). Social value

for mindreading is the number of correct responses.

orientation scores were moderately to strongly correlated (T1-T2: r(93) = .41, p < .001; T2-T3: r(93)

The same 15 items were used at T2 and T3, however at T1 a slightly different set of items was used,
introducing possible instrument-related variance in the comparison between T1 and T2/T3.
Procedure

= .55, p < .001; T1-T3: r(93) = .47, p < .001).
Table 1. Descriptive Statistics of Empathizing, Social Value Orientation and Mindreading For Boys and Girls at T1, T2
and T3.
T1

Social value orientation and mindreading were tested at all measurement points. Empathizing and

T2

T3

Boys

Girls

Boys

Girls

Boys

Girls

M (SD)

M (SD)

M (SD)

M (SD)

M (SD)

M (SD)

Empathizing

22.85 (7.28)

29.17 (7.17)

-

-

23.30 (7.04)

30.02 (6.77)

Before testing took place, a letter was sent to all eligible students and their parents to inform

Systemizing

21.74 (5.69)

17.56 (5.70)

-

-

21.30 (5.85)

18.38 (6.11)

them about the research and ask for passive consent. Only a small number of students opted out

Social value orientation

6.23 (3.74)

7.00 (3.17)

5.70 (3.83)

7.13 (3.23)

6.06 (3.95)

7.60 (2.73)

Mindreading

9.00* (2.26)

10.31* (1.37)

7.81 (2.16)

9.38 (1.45)

8.81 (1.44)

9.40 (1.16)

systemizing were measured at T1 and T3, but not at T2. Each year, the measurements took place in
the months of March and April. The procedure was kept constant across measurements.

of participation. The letter also explained that subjects could withdraw from participation at any
time. All subjects performed this study on school computers in a class room with a test supervisor
present. The students performed the tasks individually at their own speed and were not allowed to

* Please note that this score cannot be directly compared to the T2 and T3 scores because different items were used to
measure mindreading at T1.

communicate. The tasks were constructed in such a way that items could not be skipped and that it
was impossible to go back in the menu.

A repeated-measures general linear model showed that levels of empathizing did not differ
significantly between T1 and T3 (F(1, 92) = .02, p = .88). The same model found that girls have

Statistical Analysis

significantly higher empathizing scores than boys (F(1, 92) = 22.96, p < .001). Similarly, in a separate

To investigate the longitudinal stability of the measures, correlations between the scores at the

model no differences in systemizing between T1 and T3 (F(1, 92) = .06, p = .81) were found. Boys

different time points were calculated. To study developmental trajectories, the test scores on the

had significantly higher systemizing scores than girls (F(1, 92) = 12.18, p = .001). The model for
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mindreading found a marginally significant difference between T2 and T3 (F(1, 92) = 2.98, p = .09)
and a significant effect of sex (F(1, 92) = 14.54, p < .001). Moreover, a significant interaction between

Table 3. Summary of Regression Analysis for Variables at T1 Predicting Empathizing at T3 without Empathizing at
T1(Model 1) and with Empathizing at T1 (Model 2).

time and sex was found (F(1, 92) = 8.12, p = .005), indicating a significant improvement over time in

Model 1

boys but not in girls. The repeated-measures general linear model for social value orientation showed

Variable

no significant differences between the scores at T1, T2 and T3 (F(2, 92) = 1.30, p = .28). In addition,

Sex

5.394

1.408

girls had significantly higher social value orientation scores than boys (F(1, 92) = 4.24, p = .042).

Age

-.003

.005

SVO (T1)

.826

.190

Mindreading (T1)

.385

.355

Table 2. Pearson Correlation Between Mindreading, Social Value Orientation, Empathizing and Systemizing Measured
at T1, T2 and T3.
Variable
1. Mindreading T1

1

2

3

4

5

6

7

-

3. Empathizing T1

.195

.424*** -

4. Systemizing T1

-.182

.166

-

.169

.287**

.044

-

6. Social Value Orientation T2 .145

.407*** .311**

.037

.185

-

7. Mindreading T3

.168

.278**

.000

.361**

.229*

.456*** .338**

.114

.198

.547*** .214*

.324**

.322**

8. Social Value Orientation T3 .153

10. Systemizing T3

Model 2
β
.354***

Β

1.355

-.001

.005

.374***

.461

.188

.209*

.099

.321

.321

.082

.419

.091

.430***

-.053

.348

2

SE B

3.226

Empathizing (T1)
R

B

.212*
-.021

2

.474

* p < .05, ** p < .01, ***p < .001

Table 4. Summary of Regression Analysis for Variables at T2 Predicting Empathizing at T3 without Empathizing at
T1(Model 1) and with Empathizing at T1 (Model 2).

.220*

9. Empathizing T3

9

SE B

-

2. Social Value Orientation T1 .084

5. Mindreading T2

8

B

.259*
-.148

.422*** .632*** .087
-.056

-.111

Model 1
Variable
-

.380*** .448*** .316**

.477*** -.022

.146

-.068

.360*** .082

.099

* p < .05, ** p < .01, ***p < .001

Regression analyses
The results of the four different regression analyses with empathizing at T3 as dependent variable
are depicted in table 3 and 4. Social value orientation at T1 (β = .37, t(90) = 4.36, p < .001), but not

B

SE B

Sex

4.171

1.444

Age

-.004

.005

SVO (T2)

.757

.184

Mindreading (T2)

.776

.354

Model 2
β
.274**

SE B

β

1.328

.147

-.002

.005

-.037

.355***

.544

.167

.255**

.202*

.565

.315

.147

.425

.083

.436***

-.072

Empathizing (T1)
R2

B
2.245

.368

* p < .05, ** p < .01, ***p < .001

DISCUSSION

mindreading at T1 (β = .10, t(90) = 1.09, p = .28), was a significant predictor for empathizing at

The results of the present study can be summarized in two main conclusions. First, levels of

T3. When controlling for empathizing at T1, the effect of social value orientation was reduced but

empathizing were relatively stable for a period of two years in early adolescence. The same holds

remained significant (β = .21, t(90) = 2.45, p = .02). Social value orientation at T2 (β = .36, t(90) =

for social value orientation. There is a slight increase in mindreading over a one-year period,

4.12, p < .001) and mindreading at T2 (β = .20, t(90) = 2.20, p = .03) were both significant predictors

which was accounted for by a better performance over time in boys. Second, empathizing was

of empathizing at T3. When controlling for empathizing at T1, the effect of social value orientation

predicted by prosocial orientation and mindreading performance one or two years earlier, suggesting

at T2 was reduced but remained significant (β = .26, t(90) = 3.25, p = .002); the effect of mindreading

that empathizing is a matter of both skill and will. The effect was stronger and more robust for

at T2 became just short of conventional alpha (β = .15, t(90) = 1.80, p = .08).

prosocial orientation which was a significant predictor at both T1 and T2. Mindreading was only
a significant predictor at T2. Prosocial orientation at T1 and T2 predicted empathizing at T3 even
when controlling for empathizing at T1, indicating that social value orientation predicts changes in
empathizing over time. Mindreading at T2 was only a marginally significant predictor of empathizing
at T3 when controlling for empathizing at T1. Since no significant developmental trajectory for
empathizing was found, social value orientation and mindreading predict variation in development
of empathizing within the sample, with students with a prosocial orientation and to a lesser extent
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higher mindreading not only showing higher concurrent empathizing, but also a stronger increase

empathy (Baron-Cohen & Wheelwright, 2004; Endresen & Olweus, 2001), emotion recognition

in empathizing over time.

(McClure, 2000; Thayer & Johnsen, 2000) and prosocial behavior (Beutel & Johnson, 2004;

Empathizing with others is an important aspect of positive development in adolescence. Therefore,
it is important to understand how empathizing develops in this period. The findings point out the
importance of prosocial orientation in developing empathizing. The relevance of social value

Eisenberg et al., 2005). On the other hand, boys scored higher than girls on systemizing. This finding
is in line with several other studies on sex differences in systemizing at different ages (Auyeung et
al., 2009; Baron-Cohen, Richler, Bisarya, Gurunathan, & Wheelwright, 2003).

orientation for cooperation in social dilemmas has been studied extensively (see Balliet, Parks, &

A number of limitations of this study have to be discussed. First, the sample of 95 adolescents is

Joireman, 2009), however evidence on the significance for social development is mostly indirect

relatively small, however we were still able to find meaningful associations. Moreover, the participants

(see Au & Kwong, 2004). The results of this study show that whether an adolescent empathizes with

were all students of the same school thus making the sample relatively homogenous, however

others substantially depends on to what extent the adolescent values the wellbeing of others and is

possibly limiting the generalizability of the findings to other samples. Second, all the students of

willing to act on this. This finding may be relevant for the development of social training programs.

the sample were in the higher levels of education, again possibly limiting the generalizability of the

In most cases, the objective of these programs is to improve social skills and not to alter social

findings to lower levels. Third, mindreading and prosocial orientation were used as predictors but it

preferences (see Durlak, Weissberg, & Pachan, 2010). Focusing on social preferences may strengthen

is likely that there are several other factors related to empathizing.

social training programs, although this first requires further study of whether social preferences can be
trained. Findings that social value orientation is influenced by social interactions through life indicate
that training might be fruitful (Au & Kwong, 2004; Van Lange, Agnew, et al., 1997), however, by our
knowledge, no training programs for social value orientation have been tested.

In the present study, we found that both mindreading and social value orientation can predict levels
of empathizing in early adolescents. The results highlight the importance of both skill and will in the
development of adolescent empathizing.

Although effect sizes for prosocial orientation were greater than for mindreading, this does not
necessarily mean that skill is less important than will in developing empathizing. The levels of
mindreading in most adolescents may already be sufficient to be able to empathize with others.
In addition, other social skills may also predict changes in empathizing in this developmental
phase. Examples of other social skills that may possibly predict empathizing are understanding and
following social rules and norms, verbal and non-verbal communication skills and other forms of
perspective taking.
The results of the present study show no main effects of time on any of the social measures. A
possible explanation is that the adolescents in our sample were only followed for a period of two
years which may be too short to capture significant changes. Other studies have found developmental
effects for empathy and prosocial orientation (Eisenberg et al., 2005; Eisenberg, Fabes, & Spinrad,
2007). Those studies, however, used different measures to test these variables. In the present study,
an interaction between sex and time was found for mindreading. Boys seem to be catching up on girls
in their ability to read the minds of others in early adolescence. Earlier studies have reported a greater
sex difference in facial expression processing in infancy than in childhood, but found no evidence for
a similar reduction in this sex difference from childhood to adolescence (McClure, 2000; Thomas,
De Bellis, Graham, & LaBar, 2007). More research is needed to investigate whether the interaction
between age and sex on mindreading is robust.
Sex differences were found on all four measures. Girls scored significantly higher than boys on
empathizing, mindreading and prosocial orientation. These results are in line with a large body of
research showing that females tend to outperform males in a range of social measures, including
24
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APPENDIX TO CHAPTER 2
EQ/SQ Adolescent Version
Empathizing questions:

29. I am interested in understanding the workings of machines (e.g. camera’s, phones, televisions etc.)
30. I can easily notice if someone is interested or bored when I say something.
31. I enjoy games that have strict rules (e.g. chess, card games etc.)
32. I get annoyed when things aren’t done on time.

1, 2, 4, 6, 7, 9, 12, 13, 16, 17, 19, 23, 25, 27, 28, 30, 33, 34, 37, 39, 40, 42, 45, 48, 49

33. Sometimes I blame others for things I have done myself.

Systemizing questions:

35. I know the differences between the latest models of games-consoles (e.g. X-Box, Playstation etc.)

3, 5, 8, 10, 11, 14, 15, 18, 20, 21, 22, 24, 26, 29, 31, 32, 35, 36, 38, 41, 43, 44, 46, 47, 50
1.

I Like to look after other people.

2.

When someone gets upset, I can usually understand why they do.

3.

I don’t like it when things in the house are not in their proper place.

4.

Sometimes I cry or feel sad when a character in a film dies.

5.

I enjoy arranging things precisely (e.g. books, music and collections).

6.

I am quick to notice when people are laughing.

7.

When I was a child I enjoyed cutting up worms to see what happens.

8.

When I see an animal, I find it interesting to know to what species it belongs.

9.

I have stolen something I wanted to have from a sibling or friend.

10. I am interested in different types of vehicles (e.g. types of trains, cars, planes etc.)
11. When I played with Lego as a child I preferred just starting to build instead of following specific
instructions.
12. I have trouble forming friendships.
13. When I cooperate with others, I make sure everybody takes turns.
14. I prefer reading about or listening to fiction (stories that did not really takes place) rather than
non-fiction (true stories).

34. I can get very upset when I see an animal in pain.
36. I remember large amounts of information about topics that interest me (e.g. films, football
teams, pop musicians etc.)
37. I sometimes start calling names if someone annoys me.
38. I am interested in following the route on a map or a journey.
39. I can easily tell when another person wants to enter into conversation with me.
40. I am good in negotiating for what I want.
41. I like to create lists of things (e.g. films, music, books, TV shows etc.)
42. I would worry about how someone would feel if they weren’t invited to a party.
43. I like to spend time mastering particular aspects of my favorite activities (e.g. skate-board tricks,
football moves or gymnastics practices etc.)
44. I find using computers difficult.
45. I get upset at seeing others crying or in pain.
46. I would enjoy joining a club with organized routines (e.g. boy/girl scouts)
47. I am bothered about not knowing the exact timings of the day’s plans.
48. I like to help new students integrate in the class.
49. I have been in trouble for name-calling or teasing.
50. I would enjoy working to complete a puzzle (e.g. crossword, jigsaw, word-search etc.)

15. My bedroom is usually messy rather than organized.
16. I am very direct, which some people consider blunt, although it isn’t meant that way.
17. I would enjoy looking after a pet.
18. I like collecting things (e.g. music, pictures, etc.)
19. I am often rude or impolite without realizing it.
20. I would notice if something in my room has been moved or changed.
21. I enjoy physical activities with set rules (e.g. martial arts, gymnastics, ballet).
22. I can easily figure out the controls of the video or DVD player.
23. At school, when I understand something, I can easily explain it clearly to others.
24. I would find it difficult to list my top 5 songs or films in order.
25. I have one or two close friends, as well as several other friends.
26. I quickly grasp patterns in numbers in math.
27. I listen to others’ opinions, even when different from my own.
28. I show concern when others are upset.
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ABSTRACT

INTRODUCTION

Understanding the social-cognitive factors that determine school performance could contribute to

A student’s school performance depends on a wide variety of factors, including student’s intelligence

educational innovations. Social interaction and collaboration are important aspects of present-day

(Deary, Strand, Smith, & Fernandes, 2007), student’s motivation (Meece, Anderman, & Anderman,

education. Therefore social-cognitive development can be expected to impact school performance.

2006), student’s self-discipline (Duckworth & Seligman, 2005), parental support (Jeynes, 2005)

This was evaluated in the present longitudinal study. The social-cognitive variables mindreading,

and the school environment (Durán-Narucki, 2008). Factors that are not directly school-related,

social value orientation, empathizing and systemizing were measured for three consecutive years in a

such as personality (Poropat, 2009) and sleep patterns (Dewald, Meijer, Oort, Kerkhof, & Bögels,

group of 89 secondary school students (52% girls, Mage at T1 = 12.9 years). These measures were then

2010), have also been found to be related to school performance. Understanding the role of these

related to their school grades for the courses Dutch (native language), English (foreign language)

factors is crucial in establishing education that allows students to flourish. In recent decades, the

and mathematics in the following year. The results showed that mindreading was a significant

concept of cooperative learning, with a focus on interdependence between students, has become

predictor for Dutch and English grades. Empathizing was a significant predictor for English grades.

widespread in educational practices in many industrialized countries (Johnson & Johnson, 2009).

Mindreading remained a significant predictor for Dutch grade when controlling for Dutch grade at

It is therefore of importance to evaluate whether factors related to social development are related

the time of measurement. These findings underscore the notion that social-cognitive development is

to – by preference: predictive of – school performance. If so, this would indicate that educational

important for school performance.

programs and procedures which target the psychological development of the student have an
important side-effect on academic and scholastic performance and thus be of value for educational
innovation.
Earlier research into the role of social factors in education has been done in a wide range of
different methods and designs. A large number of these studies has focused on the effects of social
skill training programs on school performance (e.g. Joseph A Durlak & Weissberg, 2007; Zins,
Bloodworth, Weissberg, & Walberg, 2007). For example, a meta-analysis by Durlak, Weissberg,
Dymnicki, Taylor and Schellinger (2011) showed that programs for social and emotional learning
lead to better school performance in elementary school, middle school and high school. Many of
these studies have also focused on social skills training programs for children and adolescents with
psychological problems, such as aggressive behavior (Wilson & Lipsey, 2007) and ADHD (DuPaul
& Weyandt, 2006). Other studies have examined the relation between social variables such as social
competence (Oberle, Schonert-Reichl, Hertzman, & Zumbo, 2014), social skills (Malecki & Elliot,
2002) and social support (Elias & Haynes, 2008) and school performance. The majority of these
studies has focused on social training programs and/or directly school-related factors, primarily in
samples of primary school students. The predictive value of individual differences in social cognition
on adolescent school performance has been underrepresented.
Social cognition is an essential aspect of adolescent development (Blakemore & Choudhury, 2006).
Adolescence can be seen as a period of social reorientation (Nelson, Leibenluft, McClure, & Pine,
2005). Adolescents no longer spend most of their time with their parents but now interact more
with their peers, with whom they form emotional bonds (B. B. Brown, 2004). In order to deal with
this reorientation, adolescents need to develop adequate skills to function in complex social groups.
Adolescent social-cognitive processes generally are appropriate for the developmental challenges of
the adolescent life phase, but in some situations these processes can lead to a downward spiral with
several negative outcomes (Crone & Dahl, 2012). Adequate adolescent social-cognitive development
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has been related to wellbeing, self-esteem and healthy coping styles (Bijstra, Bosma, & Jackson,

A third factor that is likely to benefit social interactions in the classroom is prosocial orientation.

1994; Laible, Carlo, & Roesch, 2004). On the other hand, adolescents who have poor social skills are

Social value orientation refers to the preferences for certain outcomes in situations of cooperation.

more vulnerable for psychosocial problems (Segrin & Flora, 2000; Ward, Sylva, & Gresham, 2010)

Some people (referred to as prosocials) value both their own outcomes and the outcomes of others

and are more likely to be bullied (Fox & Boulton, 2005; Shakoor et al., 2012).

in interactions. Others (known as proselfs) try only to maximize their own outcomes in situations

In school settings, social skills are also of great importance to adolescents. Adolescent social behavior
mainly occurs in and around schools where students form friendships and complex social hierarchies
and learn from each other in terms of preferences, attitudes and orientation towards school, parents
and the outside world. Adolescent social development may impact school performance in several
ways. Adolescents have to interact with their teachers during the lessons, especially when they have
difficulties understanding a subject. Moreover, they have to cooperate with their classmates on school
assignments both in the classroom and for homework. In order to do so, adolescents have to be able to
understand the intentions of others, be prepared to cooperate with others and be able to negotiate over
work distributions. These elaborate forms of social cognition can be quite challenging for adolescents
(Blakemore, 2010; Dumontheil, Apperly, & Blakemore, 2010; Van den Bos, Westenberg, Van Dijk,
& Crone, 2010).
One of the skills that may help adolescents at school is the ability to read the mental states
of others. Recognizing and interpreting the emotional states of others, often referred to as

of cooperation (Van Lange, 1999). Empirical research has found that prosocials feel more social
responsibility for group interests (De Cremer & Van Lange, 2001), are more likely to donate to noble
causes (Van Lange, Bekkers, Schuyt, & Vugt, 2007) and show greater concern for environmental
causes (Van Vugt, Van Lange, & Meertens, 1996). A prosocial orientation is central for cooperative
learning in which positive interdependence between students is promoted (Choi, Johnson, & Johnson,
2011; Johnson & Johnson, 2009).
The present study focused on the role of social-cognitive development in school performance. The
design of the study was longitudinal, investigating a group of secondary school students for three
consecutive years. At three time points, mindreading, empathizing and social value orientation were
measured. These factors were then related to their school grades for the subjects Dutch (native
language), English (foreign language) and mathematics. We hypothesized that (1) levels of these
social-cognitive measures are positively correlated to school grades; and (2) social cognition can
predict change in school grades over time, controlling for concurrent school grades.

mindreading, is important as it helps to understand the others’ intentions and to predict their future
actions (Baron-Cohen, Jolliffe, Mortimore, & Robertson, 1997). The cognitive processes related
to this skill are still in development in adolescents (Gunther Moor et al., 2012; Overgaauw, Van

METHODS

Duijvenvoorde, Gunther Moor, & Crone, 2014). In the classroom, mindreading skills may help
students to understand their teachers and classmates. Teachers may use humor, irony, sarcasm or
emotional expressions in their communication with the class and yet be unaware of the difficulty
some students may have in interpreting these kinds of expressions (Bekelja Wanzer, Bainbridge
Frymier, Wojtaszczyk, & Smith, 2006; D. F. Brown, 2005). In cooperation with classmates,
mindreading skills may help students to be aware of each other’s mental states and thereby lead
to more efficient cooperation.

Participants
The students who participated in this study were enrolled in a secondary school in the Netherlands.
Testing took place in the first, second and third year of secondary school (Grade 7-9; T1, T2 and
T3). School grades were collected at the end of these school years and at the end of the fourth school
year (Grade 10; T4). The Dutch secondary education system is divided into three different levels:
preparatory middle-level vocational education (VMBO), higher general continued education (HAVO)

Related to mindreading is the ability to empathize with others. Empathy refers to the ability to

and pre-university education (VWO). In the first year, some schools offer classes that combine these

understand and experience what others feel and is thus characterized by an ‘emotional component’

levels. At T1, all students were enrolled in VMBO-HAVO, HAVO-VWO or VWO levels. At T2, the

(Decety & Lamm, 2006). Thus, empathizing with someone goes one step further than just reading

students who continued their education at the HAVO and VWO levels were included (N=124). At T3,

their minds. It helps us to emotionally feel the experiences of others and thereby understand their

96 of these students were tested again. Reasons for attrition (N=28) were being absent at the day of

deeper mental processes, their judgments and intentions. One way to measure empathy is the use of

testing or no longer being part of the participating classes students who were no longer in class or were

questionnaires (Baron-Cohen & Wheelwright, 2004; Davis, 1983). Although reporter biases may

absent on the day of testing. The grades of 7 of these students could not be collected at T4, thus leaving

influence self-report, questionnaires have the advantage of measuring empathy as experienced in

a final sample of 89 students (46 girls (52%), Mage (at T1) = 12.9 years, range 12.2-13.7 years). At

daily life (Lawrence, Shaw, Baker, Baron-Cohen, & David, 2004). Like mindreading, empathizing is

T1, 11 of these students (12%) were at the VMBO-HAVO level, 40 (45%) were at the HAVO-VWO

likely to be useful to children in the classroom. The ability to empathize with others facilitates social

level and 38 (43%) were at the VWO level. At T2, 22 students (25%) were at the HAVO level and 67

interactions (Rumble, Van Lange, & Parks, 2010). Thus, students with high levels of empathy may

(75%) were at the VWO level. At T3, 23 students (26%) were at the HAVO level and 66 (74%) were

have an advantage in understanding and cooperating with teachers and peers.

at the VWO level. At T4, 26 students (29%) were at the HAVO level and 63 (71%) at the VWO level.
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Materials

(e.g. De Cremer & Van Lange, 2001; Gärling, Fujii, Gärling, & Jakobsson, 2003). The disadvantage

Mindreading. To measure mindreading, the child version (Baron-Cohen, Wheelwright, Spong,

of this method is that those who do not make at least six congruent choices will be left out of the data

Scahill, & Lawson, 2001) of the Reading the Mind in the Eyes Task was used (Baron-Cohen et al.,

analyses. Since our sample was relatively small, we decided to split up all the participants into two

1997). In this task, participants are presented with a photo of a pair of eyes and four descriptions

groups (prosocials and proselfs) and thus removing no participants from the sample. This was done by

of emotional states. The goal for the participants is to indicate the right description for the emotion

classifying those who made six or more cooperative choices as prosocials and all others as proselfs.

portrayed on the photo. There was no time limit and reaction times were not measured. The

Using this method, there were 65 prosocials (73%) at T1, 62 (70%) at T2 and 68 (76%) at T3. Other

descriptions were translated into Dutch. The task was shortened down from 28 items to 15 items due

researchers have used similar methods to avoid removing unclassified participants from their sample

to time restrictions. In selecting these 15 items, we took into account the number of male and female

(e.g. Cameron, Brown, & Chapman, 1998; Nauta, De Dreu, & Van Der Vaart, 2002).

faces and the number of clearly positive and negative emotions.
Empathizing. The Empathy Quotient (EQ) was used to measure empathizing (Baron-Cohen &
Wheelwright, 2004; Lawrence et al., 2004). The EQ is a self-report questionnaire that measures affective
and cognitive empathy in real-life situations. Both the adult version and the child version (Auyeung
et al., 2009) were deemed unsuitable for the adolescent population. Therefore, an adolescent version
of the task was created by modifying the child version in two ways. First, the phrasing of the items
was changed from parent-report to self-report. Second, a number of questions were modified to better
suit the adolescent population. For example, the item ‘When playing with other children, my child
spontaneously takes turns and shares toys.’ was rephrased as ‘When I cooperate with others, I make sure
everybody takes turns’. Furthermore, six questions were removed altogether because it was unfeasible
to rephrase them for the adolescent domain of interests and actions. The final questionnaire included a
total of 50 questions (see appendix to chapter 2). As in the original, half of these questions tested the
EQ and half of them test the Systemizing Quotient (SQ). Systemizing refers to the drive to analyze and
construct systems based on their underlying lawful regularities (Baron-Cohen & Wheelwright, 2004).

School Performance. In order to measure school performance, school grades of all the participants
were obtained for the four school years. School grades were obtained for the courses Dutch (native
language), English (foreign language) and mathematics. The grades for these three courses are
seen as a valid estimation of Dutch secondary school performance (Reed, Ouwehand, Van der Elst,
Boschloo, & Jolles, 2010). Dutch school grades range from 1 (poor) to 10 (excellent) and are further
subdivided with intervals of one decimal. A grade of 5.5 or higher is needed to pass an exam. The
grades obtained were the final grades at the end of the school year (May/June) whereas testing took
place in the months of March and April.
Procedure
Before testing took place all students and their parents were informed of the research and asked for
passive consent in a letter that also explained that the students could withdraw from participation at
any time. Only a small number of students opted not to participate in the study.

Systemizing is used as a control variable in the analyses. The questions were scored on a 4-point Likert

The testing was performed in the classroom on school computers in the presence of a supervisor.

scale. As is standard procedure (Baron-Cohen & Wheelwright, 2004), participants scored two points

Participants completed the test separately and were not allowed to communicate with other students.

for answering “definitely agree”, one point for “slightly agree” and no points for “slightly disagree”

The questionnaires and tasks were programmed and presented through the internet. Skipping items

or “definitely disagree” (and vice versa for reversed items). The questionnaire was translated to Dutch

or going back in the menu was impossible. The testing differed only slightly for the three time points.

based on the version by De Corte, Uzieblo, Buysse and Crombez (2006).

At T2, the EQ/SQ was not included due to time constraints. Social value orientation and mindreading

Social Value Orientation. To measure social value orientation, the Triple Dominance Measure
was used (Van Lange, Otten, De Bruin, & Joireman, 1997). For each of the nine items in this
task, participants can choose between three ways to distribute points between themselves and a
hypothetical partner. The three options are cooperative (same number of points for both: e.g. 500 500), individualistic (maximum amount of points for self regardless of the points of the other: e.g.
550 - 300) or competitive (maximize amount of points for self relative to the other: e.g. 500 - 100).
Since we considered distributing points too abstract for adolescents, the points were replaced by
small amounts of money. To maintain equivalence to the original measure, participants were told that
they would not actually receive this money but that they should play as if they would.

were tested at all three times. A number of other questionnaires were included that are not relevant
for the present study.
Statistical Analysis
First, relations between the four social-cognitive measures (mindreading, social value orientation,
empathizing and systemizing) and the school grades for the subjects Dutch, English and mathematics
at the different time points are explored using Pearson correlations. For the relation between social
value orientation and school grades t-tests for independent samples were used. Moreover, repeatedmeasures general linear models were used to investigate sex differences in school grades and the
social-cognitive measures. The aim of this paper is to examine the relation between social-cognitive

Standard procedure is to classify those who make six or more congruent choices as either cooperators

variables and school performance. The analyses of the developmental effects and relations among the

(prosocials), individualists or competitors and then to merge the latter two into one group called proselfs

social-cognitive variables are reported elsewhere (Derks & Krabbendam, in prep).
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Multilevel linear models were used to examine the relation between the social-cognitive variables
and school grades. In these models, the social-cognitive variables at T1, T2 and T3 were used as

Table 1. Descriptive statistics for mindreading, social value orientation, empathizing, systemizing and the school grades
for Dutch, English and Mathematics at the four different time points (T1, T2, T3 and T4)

predictors of school grades in the following year. This resulted in one model detailing the extent to

T1

T2

T3

T4

which the social-cognitive variables can predict school grades in the next year. Thus, mindreading,

Variable

M

Sd

M

Sd

M

Sd

social value orientation (0 = prosocial, 1 = proself), empathizing and systemizing at T1 were used to

Mindreading

9.85*

1.73*

8.62

2.00

9.13

1.35

SVO

73% prosocial

predict school grades at T2 and so on. Since empathizing and systemizing were not measured at T2,
the scores on these measures at T1 were entered in the analyses. In the analyses, time point was used
as repeated effect and sex (0 = boy, 1 = girl), age and school level (0 = HAVO, 1 = VWO) were used
as control variables. The repeated covariance type was unstructured and the model used a maximum
likelihood estimation. The analyses were performed separately for the three different school subjects
(Dutch, English and mathematics). Furthermore, the analyses were repeated with school grade at the
time of measurement as control variable to explore whether the social-cognitive variables can predict

Empathizing

26.05

7.91

Systemizing

70% prosocial

M

Sd

-

-

76% prosocials

-

-

-

-

-

-

26.74

7.59

-

19.81

5.92

-

19.69

6.10

-

Dutch

7.23

.80

6.88

.62

6.53

.68

6.67

.69

English

7.41

.94

6.92

.87

6.84

.87

6.76

.98

Mathematics

6.91

.82

6.87

.89

6.51

.97

6.41

.78

* Please note that this score cannot be directly compared to the T2 and T3 scores because different items were used to
measure mindreading at T1.

changes in school performance.

RESULTS
Descriptive statistics

Table 2. Relations between mindreading (MR), social value orientation (SVO), empathizing (EQ), and systemizing (SQ)
measured at T1, T2 and T3 and the school grades for the subjects Dutch (DU), English (EN) and Mathematics (MA) at
T1, T2, T3 and T4. The reported values are Pearson’s coefficients (r) for all measures except for the binary variable social
value orientation for which t-values are reported.
T1

Table 1 shows the descriptive statistics for mindreading, social value orientation, empathizing,
systemizing, executive functions and the school grades for the courses Dutch, English and
mathematics at T1, T2, T3 and T4. The relations between the social-cognitive variables at T1, T2 and
T3 and the school grades at T1, T2, T3 and T4 are displayed in table 2.
Repeated measures general linear models revealed that girls had significantly higher Dutch (F(1, 87)
= 39.76, p < .001) and English grades (F(1, 87) = 7.33, p = .008) than boys, but there were no gender

Value
T1

T2

differences for math grades (F(1, 87) = .34, p = .56). Moreover, girls scored significantly higher on
mindreading (F(1, 87) = 18.95, p < .001) and empathizing (F(1, 87) = 23.02, p < .001), whereas boys
scored significantly higher on systemizing (F(1, 87) = 11.27, p = .001). Girls were more likely to

T3

have a prosocial value orientation, but this differences was only marginally significant (F(1, 87) =
3.54, p = .06).
Multilevel linear models

Table 3 shows the results of the multilevel linear analyses with Dutch grade as dependent variable. The

T4

T2

T3

MR

SVO

EQ

SQ

MR

SVO

MR

SVO

EQ

SQ

r

t

r

r

r

t

r

t

r

r

DU

.148

-.065

-.089

.054

.744

.185

.525

.252*

-.144

EN

.050

-1.150

.150

.032

.041

-.658

.074

-1.927

.060

-.066

MA

-.020

.586

.130

.137

-.082

1.257

.086

.967

.144

.262

-.656

.355**

DU

.256*

.341**

-.230*

.272*

.873

.223*

.906

.242*

-.239*

EN

.308* -1.245

.271*

-.123

.205

.036

.120

-.657

.129

-.195

MA

.050

.983

.217*

-.026

1.529

.149

2.287*

-.195

.182

DU

.178

.013

.434**

-.080

.234*

.419

.234*

1.228

.359**

-.136

EN

.251*

-.670

.252*

-.043

.188

.675

.137

.749

.177

-.148

MA

.127

.106

.067

.117

.082

1.297

.146

2.125*

.146

DU

.094

-.191

.269*

.007

.213*

.884

.219*

1.064

.237*

-.005

EN

.163

-.996

.274**

.044

.208

-.239

.195

.209

.154

-.068

MA

-.107

.310

.153

.151

.023

.106

-.084

.949

.091

.076

.216*

.233*

results of model 1 showed that mindreading (F(1, 224.13) = 10.76, p = .001) and empathizing (F(1,
151.10) = 4.00, p = .047) were significant predictors for Dutch school grade in the following year.
In model 2, Dutch school grade at the time of measurement was added as a predictor. In this model,
mindreading remained a significant predictor (F(1, 224.24) = 5.32, p = .022). Empathizing remained
only marginally significant (F(1, 129,94) = 3.33, p = .070) and social value orientation appeared
as a marginally significant predictor (F(1, 225.23) = 3.09, p = .080). Contrary to our hypotheses, a
prosocial value orientation was negatively related to Dutch grade. A likelihood ratio test confirmed
that model 2 has a significantly better fit than model 1 (χ2change = 33.75, dfchange = 1, p < .01).
36

In table 4 the multilevel linear models with English grade as a dependent variable are shown. In model
1, mindreading was a significant predictor for English grade in the following year (F(1, 167.27) =
4.32, p = .039). Model 2 showed that mindreading remains marginally significant (F(1, 106.62)
= 3.29, p = .072) when adding English grade at the time of measurement as a control variable. A
likelihood ratio test pointed out that model 2 has a significantly better fit than model 1 (χ2change = 29.35,
dfchange = 1, p < .01).
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Table 3. Summary of the Multilevel Analysis Using the Variables at the Previous Year to Predict Dutch Grades Excluding
Dutch Grade in the Previous Year (model 1) and Including Dutch Grade in the Previous Year (model 2)
Model 1
Variable
Sex

B
-.541

SE B
.103

Model 2
p-value
.000

B
-.348

SE B
.078

Table 5. Summary of the Multilevel Analysis Using the Variables at the Previous Year to Predict Mathematics Grade
Excluding Mathematics Grade in the Previous Year (model 1) and Including Mathematic Grade in the Previous Year
(model 2)
Model 1

p-value
B

Model 2

.000

Variable

SE B

p-value

B

SE B

p-value

-.048

.170

.777

-.027

.083

.745

Age

-.184

.147

.215

-.172

.104

.103

Sex

School level

-.289

.094

.002

-.170

.073

.022

Age

-.502

.239

.038

-.179

.110

.110

.022

School level

-.031

.151

.836

.080

.078

.307

.036

.024

.143

.021

.022

.358

Mindreading
SVO
Empathizing
Systemizing

.055

.017

.001

.038

.016

-.116

.071

.107

-.117

.067

.080

Mindreading

.010

.005

.047

.008

.004

.070

SVO

.110

.107

.306

-.008

.089

.930

.733

Empathizing

-.002

.009

.863

-.001

.006

.791

.000

Systemizing

.006

.011

.583

.003

.007

.599

.734

.040

.000

-.003

.006

.602

Dutch grade

-.002
.346

-2 Log Likelihood

362.732
(Df = 14)

.005
.041

Maths grade

328.978
(Df = 15)

-2 Log Likelihood

592.494
(Df = 14)

3

531.291
(Df = 15)

Table 4. Summary of the Multilevel Analysis Using the Variables at the Previous Year to Predict English Grade Excluding
English Grade in the Previous Year (model 1) and Including English Grade in the Previous Year (model 2)
Model 1
Variable

the school grade fornative language (Dutch) in the following year. Moreover, mindreading remained

Model 2

SE B

p-value

Sex

-.539

.175

.003

-.212

.112

.089

Age

.228

.260

.323

.070

.156

.666

School level

-.156

.142

.272

-.032

.105

.764

Mindreading

.038

.018

.039

.037

.021

.072

These findings show that mindreading and empathizing are predictors of school performance and that

SVO

.004

.082

.964

-.067

.087

.440

mindreading is even able to predict changes in school performance. Thus, mindreading is not only a

Empathizing

.003

.007

.691

.007

.006

.260

predictor of school performance but better mindreading skills are also associated with improvement

Systemizing

-.004

.008

.614

-.004

.007

.574

of school performance over time.

.491

.045

.000

English grade
-2 Log Likelihood

486.169
(Df = 14)

B

SE B

p-value

significant when controlling for the grade in the concurrent year, whereas empathizing remained only

B

456.817
(Df = 15)

marginally significant. Mindreading was also a significant predictor of foreign language (English)
grade in the following year and remained marginally significant when controlling for the grade in
the previous year. None of the social-cognitive measures were able to predict mathematics grades.

The relation between mindreading skills and school grades highlights the importance of being
able to understand others, especially in school settings. Mindreading skills allow us to understand
each other’s mental states and thereby serve as a corner stone for social interactions. Students with

Table 5 shows the results of the last multilevel linear analyses in which mathematics grade is the
dependent variable. None of the social-cognitive variables was a significant predictor in model 1 and
in model 2 in which mathematics grade at the time of measurement is entered as a control variable.
Again, a likelihood ratio test confirmed that model 2 has a significantly better fit than model 1 (χ2change
= 61.20, dfchange = 1, p < .01).

good mindreading skills may have an advantage in understanding the deeper intentions of teacher’s
instructions. Moreover, a study by Woolley, Chabris, Pentland, Hashmi and Malone (2010) found
that mindreading skills serve as a predictor for what they call collective intelligence, that is group
performances on a wide range of tasks. This shows that a group of people with good mindreading
skills has an advantage in solving several types of tasks even when these tasks are not related to
understanding emotions. The findings of the present study suggest that mindreading also helps
students at school. For example, this skill may help students in group assignments, such as homework

DISCUSSION

projects.
Empathizing was a significant predictor for Dutch grade in the following year. Empathizing allows

The results of this study show a positive correlation between social-cognitive variables and school

students to understand and experience the emotions and perspectives of their teachers and peers.

grades in the first three years of secondary school. Mindreading and empathizing were predictive of

Moreover, empathizing will motivate students to share their school experiences and thereby reinforce
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what they have learned. There is some evidence for the effect of empathy training on school

Some limitations of this study have to be discussed. First, the sample of 89 students used in this study

performance (see Feshbach & Feshbach, 2009). However, most studies have focused on the role

is relatively small. However, the small sample size was the consequence of our decision to exclude

of emotional or social intelligence in relation to education. Empathy is often regarded a key aspect

participants who left school or changed educational level. This decision allowed us to study the

of emotional intelligence (Schutte et al., 2001). Emotional intelligence has been found to relate to

same students for a three year period. Second, the sample consisted of students in the higher levels

school performance in primary (Mavroveli & Sánchez-Ruiz, 2011), secondary (Parker, Creque Sr, et

of Dutch secondary education possibly limiting the findings to lower levels. However, using only

al., 2004; Petrides, Frederickson, & Furnham, 2004) and university education (Parker, Summerfeldt,

higher level students also has provided a relatively homogenous sample. Further studies need to be

Hogan, & Majeski, 2004).

conducted to see if our results can be replicated in lower level students.

In none of the analyses did social value orientation turn out to be a significant predictor of school

The results of the present study show a relation between mindreading and to a lesser extent empathizing

performance. However, surprisingly a proself value orientation was a marginally significant predictor

with school performance in a group of secondary school students. This adds to the growing literature

of Dutch grade when controlling for Dutch grade in the previous year. Since no significant differences

establishing the relationship between social development and school performance (e.g. Joseph A.

between prosocials and proselfs on Dutch grades at any of the time points were found in the simple

Durlak et al., 2011; Elias & Haynes, 2008; Oberle et al., 2014; Petrides et al., 2004; Zins et al.,

t-tests, it is possible that this association is an artifact of the use of a multilevel linear model. The

2007). The present study extends these findings by using a longitudinal sample of secondary school

t-tests did reveal that prosocials obtained better mathematics grades at T3, however these effects

students, by measuring social-cognitive variables not directly related to school functioning and by

did not show up in the multilevel linear models. Overall, these results do not provide evidence for

differentiating between school subjects.

a clear relation between social value orientation and school performance. Possibly, both a prosocial
and proself value orientation may have some advantages and disadvantages in school depending on
specific situations.
In this study, relations between social-cognitive variables and school grades for the native and foreign
language were found. However, the social-cognitive variables were no significant predictor for the
third school subject, mathematics. A possible explanation is that social factors play a smaller role in
technical school subjects, like mathematics. In language courses communication plays a decisive
role, because in the end language is a tool for communication. Technical courses may also use more
straightforward teaching methods in which cooperation and interaction play a less prominent role
(Stein, Engle, Smith, & Hughes, 2008). Further research is necessary to find out if there is a relation
between social-cognitive varaibles and the grades for other technical subjects, such as physics and
chemistry, and grades for other non-language subjects, such as biology and history
It is possible that the predictive value of social-cognitive measures on school performance is
influenced by other factors. Sex differences may play a role in understanding the relation between
social cognition and school grades since we found significant sex differences on school grades (for
Dutch and English). However, sex was controlled for in our analyses, thus ruling out sex differences
as an alternative explanation for our results. Another possibility is that the effect was partially driven
by other factors that we did not control for, such as intelligence and executive functioning. However,
although intelligence and executive functions may influence social cognition, the role of these factors
in social-cognitive processes is not considered crucial (Rajkumar, Yovan, Raveendran, & Russell,
2008; Van Overwalle, 2009; Vellante et al., 2013). Moreover, the finding that social-cognitive
variables are predictive of performance for both language subjects and not mathematics, hints that the
effect of social cognition on school performance is due to specific social processing in the classroom
and not due to other factors.
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ABSTRACT

INTRODUCTION

Trusting others is an essential feature of adolescent development. The aim of this study was to

Even from a very young age, boys and girls show gender differences in their social behavior

investigate gender differences in trusting behavior using an experimental game and relate these

(e.g. Lutchmaya, Baron-Cohen, & Raggatt, 2002; Weinberg, Tronick, Cohn, & Olson, 1999). For

to the underlying social preferences. 206 adolescents (Mage = 15.1 years, 51% girls) performed

example, young girls tend to engage in pretend play with peers, while boys are more likely to play

a series of one-shot Trust Games to measure their levels of trust and trustworthiness. Social value

physically with other children (Lindsey & Mize, 2001). When a child reaches adolescence, social

orientation, or the preference to maximize one’s own outcomes (proself) or both the outcomes of self

behavior becomes more complex and meaningful, but gender differences remain (e.g. Bussey &

and other (prosocial) was assessed using the Triple Dominance Measure. Boys were more trusting

Bandura, 1999; Card, Stucky, Sawalani, & Little, 2008; Rose & Rudolph, 2006). In this period the

than girls, but no gender differences on trustworthiness were found. Prosocials were more trusting

nature of social interaction changes radically due to a range of physical and environmental factors.

and trustworthy than proselfs. In addition, gender and social value orientation were independent

Adolescent boys and girls have been found to differ in various social characteristics, such as levels

predictors of trust (but not trustworthiness).These findings show that the higher levels of trust in boys

of empathy (Garaigordobil, 2009), preference for support-seeking coping styles (Piko, 2001), and

are not the result of a gender difference in prosocial orientation.

levels of conflict and power in friendships (De Goede, Branje, & Meeus, 2009; Jenkins, Goodness,
& Buhrmester, 2002). Overall these studies point to a preference for empathy and support in
relations among girls and more focus on competition and hierarchy in boys’ interrelations. Trust
plays an important role in these types of interactions (Good, 1988). Several studies have suggested
crucial changes in trust behavior during adolescence (e.g. Fett, Gromann, Giampietro, Shergill, &
Krabbendam, 2012; Sutter & Kocher, 2007; Van den Bos, Westenberg, Van Dijk, & Crone, 2010),
but little is known about gender differences in adolescent trust. This is the topic of the present
study.
Trust can be described as ‘a voluntary transfer of a good or favor to someone else, with future
reciprocation expected but not guaranteed’ (Gunnthorsdottir, McCabe, & Smith, 2002, p. 50).
Trust behavior not only consists of trusting others but also entails trustworthiness; that is whether a
person will repay (instead of betray) the person who trusted her. Without trust social and economic
interactions would be virtually impossible. Trust behavior can be measured in various ways. Survey
measures can be used to study either specific forms of trust, such as social trust and parent-child trust,
or to study the general view on the trustworthiness of others by using statements as “Most people
can be trusted” (e.g. Flanagan & Stout, 2010; Kerr, Stattin, & Trost, 1999; Lewicki, Tomlinson,
& Gillespie, 2006). Social dilemmas offer an alternative way to measure cooperation skills. Berg,
Dickhaut and McCabe (1995) introduced the Trust Game (also known as the Investment Game)
to study trust and trustworthiness in an experimental setting. In the Trust Game one player, often
referred to as the trustor, starts with a certain amount of money and can decide to invest (a part of)
this amount in the second player, often referred to as the trustee. The amount of money given by the
trustor is tripled: the trustee will receive three times the amount given by the trustor. In the next phase
the trustee has the chance to return any amount of the money back to the trustor. This amount is not
multiplied. Thus, in a situation of maximal cooperation the trustor invests the total amount of money
and the trustee returns a fair share of the tripled amount (i.e. half) back to the trustor. This way both
players take advantage of the multiplication of the money. However, the trustee can also decide not
to give back any money and keep the tripled amount, leaving the trustor empty-handed. The trustor’s
decision to invest the money is considered a measure of trust while the trustee’s decision to return
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money is considered a measure of trustworthiness (sometimes called reciprocity). Several studies

women consequently have to be more careful in social interactions, especially with strangers. Female

have demonstrated the ecological validity of the Trust Game in real life situations (Baran, Sapienza,

selectiveness in mating choice on the other hand has let men to evolve more competitive and risk-

& Zingales, 2010; Darlan, 2005).

taking characteristics (Balliet, et al., 2011; Simpson & Van Vugt, 2009). This could explain why men
have found to be more trusting and women more trustworthy in the Trust Game. It should be noted

In the increasingly complex social world of adolescents, trust behavior is likely to be an essential

that the sociocultural and evolutionary perspectives are not mutually exclusive.

feature of successful interactions with peers, parents and teachers. Studies using the Trust Game to
examine the development of trust behavior from childhood to adolescence, report an increase of both

One way to better understand gender differences in trust and trustworthiness, is to focus on the

trust and trustworthiness with age (Sutter & Kocher, 2007; Van den Bos, Van Dijk, & Crone, 2012;

social preferences underlying social behavior. Social value orientation (SVO) is used to describe

Van den Bos et al., 2010). However, findings on the development of trust behavior from adolescence

someone’s preferences when distributing resources between themselves and another. Some people,

into adulthood are conflicting. Three studies find an increase in trust in this period (Fett et al., 2012;

called prosocials, favor maximizing the outcomes for both the self and the other. Other people,

Sutter & Kocher, 2007; Van den Bos et al., 2012), while one study finds a decrease (Van den Bos et

known as proselfs, try to maximize their own outcomes; (Messick & McClintock, 1968; Van Lange,

al., 2010). One study reports an increase of trustworthiness from adolescence to adulthood (Belli,

Otten, De Bruin, & Joireman, 1997). SVO has been shown to be a good predictor of real life prosocial

Rogers, & Lau, 2012) while other studies report no differences (Sutter & Kocher, 2007; Van den Bos,

behavior in various domains (e.g. Van Lange, Bekkers, Schuyt, & Vugt, 2007; Van Lange, Vugt,

Van Dijk, Westenberg, Rombouts, & Crone, 2011; Van den Bos et al., 2010).

Meertens, & Ruiter, 1998) In the Trust Game, prosocials can be assumed to be both more trusting and
trustworthy than proselfs. Since prosocials have a natural tendency for cooperation, they are expected

None of the studies on trust behavior in adolescence have focused directly on the role of gender

to give more money in the role of trustor and to return more money in the role of trustee than proselfs.

despite evidence that gender is an important factor in explaining behavior in social interactions

Indeed, the few studies examining the role of SVO in the Trust Game in adult populations have

(Balliet, Li, Macfarlan, & Van Vugt, 2011; Croson & Gneezy, 2009). Several studies have used the

been able to confirm the hypothesis that prosocials are more trusting and trustworthy than proselfs

Trust Game to explore gender differences in trust behavior in adult populations (for a review, see

(Kanagaretnam et al., 2009; Snijders, 1996).

Croson & Gneezy, 2009). The majority of studies suggest that men are more trusting than women
(e.g. Ben-Ner & Halldorsson, 2010; Buchan, Croson, & Solnick, 2008; Chaudhuri & Gangadharan,

Gender differences in trust behavior may possibly arise from gender differences in SVO. Studies

2007; Snijders, 1996), although several studies report no gender differences (e.g. Ashraf, Bohnet,

examining SVO in adults suggest a small overrepresentation of women in the prosocial category (e.g.

& Piankov, 2006; Croson & Buchan, 1999). As for trustworthiness, some studies report no gender

Van Lange et al., 1997), although not all studies have been consistent (e.g. Van Lange, 1999). While

differences (e.g. Ashraf et al., 2006; Kanagaretnam, Mestelman, Nainar, & Shehata, 2009), but when

SVO has not been used in adolescents, studies using other measures of prosociality suggest girls

differences are reported these are generally in the direction of women being more trustworthy (e.g.

are more prosocially orientated than boys (Eisenberg, Cumberland, Guthrie, Murphy, & Shepard,

Ben-Ner & Halldorsson, 2010; Buchan et al., 2008; Chaudhuri & Gangadharan, 2007; Croson &

2005; Fabes, Carlo, Kupanoff, & Laible, 1999). Together, the literature on SVO, trust behavior,

Buchan, 1999). Thus, there is evidence that gender plays a role in trust behavior: that is men are on

and gender differences, as reviewed above, suggests distinct hypotheses about the interrelationships

average more trusting and women more trustworthy.

between prosocial orientation and gender in explaining trust and trustworthiness in the trust game.
That is, based on findings in adult populations, girls are expected to be more trustworthy than boys.

Possible theoretical explanations for these gender patterns have been suggested from both sociocultural

These higher levels of trustworthiness could be explained by girls being more prosocially oriented.

and evolutionary perspectives. From a sociocultural perspective, gender differences in trust behavior

For trust, the prediction is different. Based on findings in adults, both boys and prosocials may show

are the result of gender roles that determine the appropriate behavior for men and women (Buchan et

higher trust, whereas girls may be more likely to have a prosocial orientation. Thus, gender and SVO

al., 2008). According to social role theory, the female gender role promotes communal (interpersonal

may have independent effects on trust in the trust game

facilitative, friendly) behavior, while agentic (instrumental, outcome-based) behavior is more typical
for the male gender role (Eagly, Wood, & Diekman, 2000). Trusting can be viewed as agentic because

In the present study, the role of gender and SVO in the Trust Game was investigated in a sample of

it may enlarge the own outcomes, whereas trustworthiness can be seen as communal as it is purely

adolescents. The following hypotheses were tested: boys are (1) more trusting and (2) less trustworthy

altruistic. Within the evolutionary framework, gender differences are seen as the result of adaptive

than girls;. prosocials are both (3) more trusting and (4) more trustworthy than proselfs and (5) girls

strategies that men and women have developed throughout evolutionary history. In most mammals,

are more prosocial than boys. Based on these hypotheses, (6) we expect gender and SVO to be

females spend more time nurturing and raising offspring than do males. Therefore, females benefit

independent predictors of trust. However, for trustworthiness, (7) we expect higher levels in girls to

from being selective when choosing their mating partners. The evolutionary view assumes that

be mediated by their prosocial orientation.
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METHODS

example: participant €9, trustee €9). The amount sent back by the trustee was a percentage of the
amount given by the participant, which was different for each round, but similar across participants
(round 1 = 50%, round 2 = 33⅓%, round 3 = 0%, round 4 = 50%, round 5 = 33⅓%). After a round

Participants
A sample of 221 students enrolled in the third year of Dutch secondary education (9 grade)
th

participated in this study. All eligible students participated in the study. Seven participants did not
complete the session and eight participants did not provide valid test data. These 15 participants were
excluded from the analysis, leaving 206 subjects in the study (Mage = 15.1 years, SD = 0.46 years,
range = 14.1-16.5 years, 51% girls). Data was collected at five different secondary schools located in
towns and cities throughout the Netherlands. Dutch secondary education is divided into three main
levels: preparatory middle-level vocational education (VMBO), higher general continued education
(HAVO) and pre-university education (VWO). The sample used for this study consisted of 95 VMBO
students (46%), 69 HAVO students (33%) and 42 VWO students (20%).
Materials
Trust Game. The version of the Trust Game used in this study was based on the original game
developed by Berg et al. (1995). Participants were instructed that they would be connected with
several students from another secondary school through the internet. In reality the other players’

was finished, the participant again saw a screen connecting them to a new player for the next round.
Cumulative scores over rounds were never shown.
The five trustee rounds started with a connection screen as well. After this the participant was told
that the trustor was making a decision to give either €0, €2, €4 or €6 to the participant. The decisions
by the trustor were preprogrammed and different for each round, but similar across participants
(round 1 = €4, round 2 = €6, round 3 = €2, round 4 = €6, round 5 = €4). The amount was tripled and
then the participant could choose an integer in between €0 and the total amount received to return to
the trustor. The amount sent back to the trustor was then shown and then the final totals for that round
were presented. Again, each new round started by connecting to a new participant.
The total amount sent to the trustee over five rounds was used as a measure of trust. The percentage
of the investment by the trustor that was returned by the participant playing as a trustee averaged over
the five rounds was used as a measure of trustworthiness.

behavior was based on a computer simulation. In the game, the participants had the opportunity to

Social Value Orientation. The Triple Dominance Measure was used to measure SVO (Messick &

share money with the other players. However, beforehand they were told that neither they nor the

McClintock, 1968; Van Lange et al., 1997). The Triple Dominance Measure uses a decomposed game

other participants would actually be allowed to keep the money. At the beginning of the game, the

to measure SVO. Earlier studies have shown that this measure has a good internal consistency (e.g.

subjects were asked to type the first letter of their first name in order to be able to identify them

Van Lange & Semin-Goossens, 1998) and test-retest reliability (e.g. Van Lange, 1999). In addition,

throughout the game. Our decision to use non-real opponents in the Trust Game was based on the

there is evidence for ecological validity of this measure in various domains (e.g. Van Lange et al.,

testing conditions at the schools which made real-life interactions with students from other schools

2007; Van Lange et al., 1998).

virtually impossible. The study was approved by the ethical committee of the Faculty of Psychology
and Education of the VU University Amsterdam.

In the task, participants have to divide points between themselves and another hypothetical person.
The task consists of nine forced choice dilemmas in which the subject can choose three possible

Each participant first played five rounds as the trustor and thereafter five rounds as the trustee. The

distributions (displayed as A, B and C). One option allows the participant to distribute the points

participant was informed that he was connected with a different player every round, thus they played

equally (the cooperative choice, for example 480 - 480), one option gives the participant the chance to

10 one-shot games. Before every round the participant saw a screen indicating the computer was

maximize the own outcomes (the individualistic choice, for example 540 – 280) and the other option

connecting to another participant through the internet. The participants only saw the first letter of the

makes sure that the difference between the pay-off of the participant and the other is maximized (the

first name of the other player to keep the other’s gender or background unknown. A different first

competitive choice, for example 480 – 80).

letter was used each round. The words trustor and trustee were never used and the other player was
always addressed by the first letter.

The total number of cooperative, individualistic and competitive choice were used to classify the
participants, according to the standard approach in SVO analyses (e.g. De Cremer & Van Lange,

In each of the five trustor rounds, the participant was asked to send €0, €2, €4 or €6 to the trustee. If the

2001; Van Lange et al., 1998). Only the participants that made six or more consistent choices were

participant chose €0, the trustee did not receive any money and could not make a decision. Therefore

classified. Out of 221 students, 97 (47%) were classified as cooperators, 49 (24%) as individualists,

the round was finished and the computer would immediately show the final score (participant €6,

15 (7%) as competitors and another 45 participants (22%) could not be classified due to inconsistent

trustee €0). If the participant chose to give money to the other player, the participant saw that the

choices. For the analysis, the individualists and competitors were combined into one single groups

amount of money was tripled and was then told that the trustee was now making a decision. After

(the proselfs). Of the 161 participants in the analyses, 60% were prosocials (the cooperators) and

this the amount returned by the trustee was shown and thereafter the final totals for that round (for

40% were proselfs.
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Procedure

Table 1. Descriptive statistics for age and education separated for boys and girls as well as prosocials and proselfs.

Participants were recruited via their schools. Five schools across the Netherlands agreed to

Gender

participate in this study. All eligible students and their parents received a letter one week before

Social value orientation

Boys

the testing to inform them about the research and to ask for passive consent, in accordance with

M

Girls
SD

M

Prosocials
SD

M

Proselfs

SD

M

SD

procedures approved by the ethical committee of the VU University . A small minority did not

Age

15.2

0.5

15.1

0.4

15.1

0.5

15.2

0.4

agree to participate and were thus not included. Participants also were informed that they could

Educational level

N

(%)

N

(%)

N

(%)

N

(%)

withdraw from participation at any time during the testing. The study was performed by six students

VWO-level

17

22

20

24

21

22

16

25

at the same time in a quiet room. After receiving verbal explanation on the Trust Game, two of the

HAVO-level

26

33

26

31

33

34

19

30

six participants were asked to play out a single round for illustration and each student answered a

VMBO-level

35

45

37

45

43

44

29

45

few questions individually to make sure the procedure was clear. If the wrong answers were given,
participants were instructed to ask for further explanation from the experimenters. Thereafter all six
participants performed the game separately on a laptop followed by paper questionnaires including
the Triple Dominance Measure (for SVO) and a number of general questions (such as age, gender and
level of education). In line with standard procedures for testing at schools, subjects were not paid for
their participation and could not earn any real money by playing the Trust Game.

Table 2. Descriptive statistics for trust and trustworthiness separated for boys and girls.
Variable

Gender

N

M

Sd

Range

Trust

Boys

78

15.4

6.0

0-30

Girls

83

13.6

4.7

0-28

Boys

78

29.5%

14.3%

0-63%

Girls

83

31.2%

13.6%

0-59%

Trustworthiness

Statistical analysis
In order to test the first four hypotheses, t-tests were performed to compare boys and girls, and
prosocials and proselfs on trust and trustworthiness. In order to test if boys and girls differed in

Table 3. Descriptive statistics for trust and trustworthiness separated for prosocials and proselfs.

their SVO (fifth hypothesis), a cross table analysis with chi-square testing was used. For the last two

Variable

Social value orientation

N

M

Sd

Range

hypotheses regression analyses were performed. In these analyses, trust and trustworthiness were the

Trust

Prosocials

97

15.7

5.2

0-30

Proselfs

64

12.6

5.3

0-30

Prosocials

97

34.0%

13.4%

0-59%

Proselfs

64

24.9%

12.9%

0-63%

dependent variables and gender and SVO were the independent variables. Although not hypothesized,
possible interactions between gender and SVO on the dependent variables were also examined.

RESULTS
Descriptive statistics
The descriptive statistics for age and educational level separated for boys and girls as well as
prosocial and proselfs are depicted in table 1. No significant differences in age were found between
boys and girls (t(153) = 1.26, p > .05) or prosocials and proselfs (t(153) = -1.64, p > .05) and no
significant differences were found in educational level between boys and girls (χ2(2) = 0.14, p >
.05) or between prosocials and proselfs (χ2(1) = 0.42, p > .05). Although not hypothesized, age was

4

Trustworthiness

confirming hypothesis 1. However, no significant gender effect was found for trustworthiness (t(159)
= -0.75, p > .05). Thus, hypothesis 2 could not be confirmed.
The descriptive statistics for trust and trustworthiness separated for prosocials and proselfs are
depicted in table 3. T-tests revealed that the differences between prosocials and proself were
significant for trust (t(159) = 3.54, p < .01) and trustworthiness (t(159) = 4.25, p < .001). Therefore,
hypotheses 3 and 4 were confirmed.

negatively correlated with both trust (r(154) = - .19, p < .05) and trustworthiness (r(154) = -.21, p <

Table 4 depicts a contingency table displaying the frequency distributions of subject on gender and

.01). An ANOVA analysis revealed no effect of educational level on trust (F(2, 158) = 1.51, p > .05)

SVO. In boys, 51% of the participants were classified as prosocials; in girls prosocials made up 69%

or trustworthiness (F(2, 158) = 0.03, p >.05).

of the sample. A chi-square test revealed that this difference was significant (χ2(1) = 5.08, p < .05),

Group comparisons (hypotheses 1 to 5)

confirming hypothesis 5.

Table 2 shows the descriptive statistics for trust and trustworthiness separated for boys and girls.
The t-test revealed a significant difference in trust between boys and girls (t(159) = 2.10, p < .05),
50

51
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Table 4. Contingency table displaying the distribution of participants according to gender and social value orientation.

robustness of gender differences in the Trust Game across age (18-84 year). They found men to be
more trusting than women across all age groups. However, in their study trustworthiness depended

Prosocials

Proselfs

Total

Boys

40

38

78

on gender, age and the amount received. Younger women returned more than men when they received

Girls

57

26

83

a large amount from the trustor, but less when they received a small amount. In the older subjects

Total

97

64

161

no such interaction between gender and amount was found. The findings by Garbarino and Slonim
(2009) are in line with the idea that cooperation in women is more sensitive to context (see Croson
& Gneezy, 2009).

Regression analyses (hypotheses 6 and 7)
To test hypotheses 6 and 7 regression analyses were performed. In these analyses both gender (boy =
0, girl = 1) and SVO (prosocial = 0, proself = 1) were used as independent variables on the dependent
variables trust and trustworthiness. The first regression test revealed that gender (β = -0.22, p < .01)
and SVO (β = -0.31, p < .001) were significant independent predictors of trust (R2 = 0.12, F = 10.80,
p < .001). No significant interaction effect between gender and SVO was found (β = -0.05, p > .05).
Adding age as an independent variable in the regression did not alter the outcome of the analysis. The
results of this analysis confirm hypothesis 6.

In this study, we not only examined how gender and SVO are related to trust behavior, but also
how these factors are interrelated. As expected, boys were more trusting than girls and prosocials
were more trusting than proselfs. Since girls were more likely to have a prosocial value orientation
than boys, this leads to gender and SVO being independent predictors of trust. To our knowledge,
only two other studies so far have investigated the role of gender and SVO in the Trust Game; both
in a sample of adults. Snijders (1996) found that prosocials and men are more trusting and that
prosocials and women are more trustworthy, but does not report any relation between gender and
SVO. Kanagaretnam and colleagues (2009) found prosocials to be more trusting and trustworthy. For

In the second regression analysis trustworthiness was the dependent variable. The analysis showed

gender, they only found men to be more trusting, but no differences for trustworthiness. In addition,

that SVO (β = -0.32, p < .001) but not gender (β = -0.03, p > .05) was a significant predictor of

gender did not capture any differences in trusting behavior that were not already captured by SVO.

trustworthiness (R = 0.10, F = 9.99, p < .001). Again no interaction effect between gender and SVO

Remarkably, in this study, men were found to be more prosocial than women. The authors speculate

was found (β = -0.04, p > .05). The outcome of the analysis was not changed by adding age as an

that the women in their sample of undergraduates in business might overcompensate to fit in the

independent factor. Since no main effect for gender was found (hypothesis 2), the independent effects

competitive business world.

2

of gender and SVO (hypothesis 7) could not be studied.

It is likely that gender and SVO are related to trust in a different way. SVO may directly influence
trust decisions, while gender presumably is related to trust through another factor. The present study

DISCUSSION

suggests that prosocial orientation is not the underlying variable that can explain gender differences

The primary objective of this study was to examine how gender and SVO are related to adolescent

trust in specific cooperation situations. Which factors can explain this difference remains to be

trust behavior as measured in a Trust Game. As expected, boys were more trusting than girls but, in
contrast to our hypothesis, no gender differences were found in trustworthiness. For SVO, girls were
more likely to have a prosocial value orientation than boys confirming our hypothesis. Furthermore,
prosocials were both more trusting and more trustworthy than proselfs, in line with the hypotheses.
The results of this study point to gender differences in trust behavior in adolescence and to a clear
preference for trust behavior in prosocials. Finally, gender and SVO were independent predictors of

in trust. Although girls are found to be more prosocially orientated, boys show a higher level of
elucidated. Some authors have proposed that trust in men can be explained by factors such as risk
taking, sensation seeking and optimism (e.g. Ben-Ner & Halldorsson, 2010). It has been suggested
that gender differences in social dilemmas are moderated by the context of the interaction (Balliet
et al., 2011; Croson & Gneezy, 2009). Manipulating motives for cooperation within dilemmas may
therefore be a fruitful way to further unravel gender differences in social behavior. Furthermore, it
is not clear whether the independent effects of gender and SVO are typical for adolescence. Further

trust.

research could examine how these factors influence trust behavior throughout development.

Three of the four hypotheses regarding main effects of gender and SVO could be confirmed. However,

In the analysis, a weak, but significant, negative correlation between age and both trust and

in contrast to our hypothesis, we found no gender differences in adolescent trustworthiness. Several

trustworthiness was found indicating that the older participants were less trusting and trustworthy

studies in adult populations have found women to be more trustworthy (e.g. Ben-Ner & Halldorsson,

than the younger. No hypotheses regarding age were formulated since the age range was expected

2010; Buchan et al., 2008; Chaudhuri & Gangadharan, 2007; Croson & Buchan, 1999). It is possible

to be too narrow. The decrease of trust and trustworthiness with age is surprising as most studies

that gender differences in trustworthiness vary with age. Garbarino and Slonim (2009) examined the

report either an increase or no effect from childhood to adolescence to adulthood (Belli et al., 2012;
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Fett et al., 2012; Sutter & Kocher, 2007; Van den Bos et al., 2010; Van den Bos et al., 2011; Van
den Bos et al., 2012). Two studies found an increase in trust and trustworthiness in the age range
of the present study (14-16 year) by comparing 12 year old participants to 16 year old participants
(Sutter & Kocher, 2007; Van den Bos et al., 2010). However, thus far no studies have looked at the
development of behavior in the Trust Game by using age as a continuous variable. Several studies
on prosocial behavior have shown that cooperative behavior does not necessarily develop linearly
(e.g. Eisenberg, Carlo, Murphy, & Van Court, 1995; Eisenberg et al., 2005; House et al., 2013) and
therefore comparing different age groups (e.g. early and late adolescents) may not be sufficient. The

CHAPTER

result of the present study suggests that it may also be useful to study the development throughout
adolescence of trust and trustworthiness either using age as a continuous variable or by measuring a
larger number of age groups.
Several methodological concerns should be considered. First, the participants were told they were
playing with real players from another school, but some students may have doubted whether the other
players were real, possibly influencing their decisions. However, by using screens showing that the
participant was connecting to another player and screens showing that the other players were making
a decision we have tried to ensure that the task was realistic. Furthermore, the use of computer
players did allow us to standardize the trust game, facilitating comparisons between subjects.
Another point of discussion is the use of discrete rather than continuous values. Trustors could only
send €0, €2, €4 or €6 and nothing in between, while trustees could only send integers. It is possible
that the use of discrete or continuous values influences the results in social dilemmas (see Zhong,
Kokubo, & Tanimoto, 2012), although this effect has not been found in a Trust Game. In addition,
our use of hypothetical rather than real rewards may have influenced the adolescents’ decisions.

Trust and Mindreading in Adolescents:
The Moderating Role of Social Value Orientation

Some researchers argue that using hypothetical instead of real rewards influences economic decision
making (e.g. Hertwig & Ortmann, 2001; Vlaev, 2012), while others state that hypothetical rewards
are just as valid (e.g. Locey, Jones, & Rachlin, 2011; Madden, Begotka, Raiff, & Kastern, 2003).
To summarize, the present study shows that adolescent boys are more trusting than girls but that there
is no gender effect on trustworthiness. Adolescents with a prosocial value orientation are both more
trusting and trustworthy than those with a proself value orientation. Further analysis showed that
gender and SVO are independently associated with trust. The results indicate that gender differences
in adolescent cooperation are complex and cannot simply be explained by differences in prosocial
orientation.

Jeffrey Derks
Manon A. Van Scheppingen
Nikki C. Lee
Lydia Krabbendam

Frontiers in Psychology (in press)
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Trust and Mindreading in Adolescents: The Moderating Role of Social Value Orientation

ABSTRACT

INTRODUCTION

In adolescence, aspects of cognition that are required to deal with complex cooperation situations,

People differ considerably in their motives underlying decision making in situations in which self-

such as perspective taking and prosocial orientation, are still in development. In the Trust Game,

interest is at odds with collective interest (i.e., social dilemmas). Some people focus on getting the

cooperation may lead to better outcomes for both players, but can also lead to exploitation by the

best out of the situation for themselves, while others try to make sure that all people involved get

trustee. In the present study, we explore how mindreading, a crucial aspect of perspective taking, and

a fair share (Charness & Rabin, 2002; Fehr & Fischbacher, 2002). These motives reflect proself

social value orientation (whether someone is prosocial or proself) are related to trust. In a group of

versus prosocial value orientations, respectively. These different social value orientations can also

217 students (51% girls, Mage = 15.1) social value orientation, mindreading and trust (using the Trust

be identified during adolescence. However, in adolescence, performance in social dilemmas also

Game) were measured. The result show that social value orientation moderates the relation between

depends on ongoing maturation of the social cognitive skills underlying social decision-making

mindreading and trust. In the group of prosocials, we find no correlation between mindreading and

(Blakemore & Choudhury, 2006; Fett et al., 2014; Van den Bos, Van Dijk, & Crone, 2012; Van den

trust. In the group of proselfs, mindreading is negatively correlated to trust, indicating that proselfs

Bos, Westenberg, Van Dijk, & Crone, 2010). The present study investigates how social-cognitive

use their perspective taking skills to assess that the trustee is likely to exploit them.

skills in adolescence interact with social value orientation (SVO) during decision-making in social
dilemmas.
An example of a social dilemma is the Trust Game, originally developed by Berg, Dickhaut, and
McCabe (1995). In this game, cooperation can lead to an increase in outcome for the self, at the
risk of losing the investment. The first player (the trustor) can choose to give a certain amount of
money to the second player (the trustee). This amount is tripled, and then the trustee can choose to
give a certain amount back to the trustor. Because the amount sent to the trustee is tripled, the trustor
can earn more money if the trustee reciprocates, but there is a risk that the trustee will defect. The
amount sent by the trustor is used as a measure of trust, and amount returned by the trustee as a
measure of trustworthiness. Every trusting interaction involves a risk that the expected reciprocation
(trustworthiness) will not take place or will be less than expected. Trust and trustworthiness are basic
elements underlying successful cooperative interactions.
In the last decade several studies using the Trust Game have been performed to investigate the
development of trust and trustworthiness throughout adolescence. These studies report an increase
with age in both trust and trustworthiness from childhood to adolescence (Sutter & Kocher, 2007;
Van den Bos et al., 2010; Van den Bos et al., 2012). The findings on the development of trust and
trustworthiness from adolescence to adulthood are less consistent. Most studies find an increase in
trust (Fett, Gromann, Giampietro, Shergill, & Krabbendam, 2012; Sutter & Kocher, 2007; Van den
Bos et al., 2012), but a decrease has also been reported (Van den Bos et al., 2010). For trustworthiness,
most studies report no differences between adolescents and adults (Sutter & Kocher, 2007; Van den
Bos, Van Dijk, Westenberg, Rombouts, & Crone, 2011; Van den Bos et al., 2010), but one study finds
more trustworthiness in adults (Belli, Rogers, & Lau, 2012).
In the Trust Game, the trustor’s decision on how much money to send to the trustee depends, among
other factors, on the trustor’s SVO (Kanagaretnam, Mestelman, Nainar, & Shehata, 2009). SVO
is often measured using a simple task in which points are distributed between the self and another
(Van Lange, Otten, De Bruin, & Joireman, 1997). Generally, two types of SVO’s are identified: the
prosocial and the proself type. Proselfs strive to maximize their own outcome, whereas prosocials
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strive to maximize joint outcomes and equality of outcomes (Van Lange, 1999). Sometimes the

were from five different schools, located in various towns and cities in the Netherlands. Five

proself type is subdivided in the individualist and competitive type (Van Lange, Otten, et al., 1997).

participants (2%) were excluded from the original sample, because they did not follow the instructions

Individualists strive to maximize only their own outcome, with no consideration for the outcomes

of the test administers. Fifteen participants (7%) were excluded because they failed to complete

of others. Competitors strive to maximize their own outcome relative to others’ outcomes (Bogaert,

all measures. The Dutch educational system is subdivided in several levels: secondary vocational

Boone, & Declerck, 2008). Since prosocials are inclined to cooperate it can be presumed they are

education (VMBO), general secondary education (HAVO), and pre-university secondary education

more trusting and trustworthy than proselfs. Some studies have indeed found that prosocials have

(VWO). In the final sample of 197 participants, 92 were enrolled in the VMBO level (47%), 67 in

higher levels of trust and trustworthiness than proselfs (Kanagaretnam et al., 2009; Snijders, 1996).

the HAVO level (34%) and 38 in the VWO level (19%). The Trust Game results of the same sample

However, in the Trust Game, as opposed to many other social dilemmas, cooperation may lead to
a better pay-off for the trustor than defection. If the trustor presumes that the trustee will return a

of students are also reported in another paper focussing on the interaction between gender and SVO
(Derks, Lee & Krabbendam, 2014).

fair amount of money, the trustor is better off trusting than not trusting. So even proself players,

Materials

aiming to maximize their own outcome, could decide to cooperate, dependent on their evaluation of

Social Value Orientation. To measure SVO, the Triple-Dominance Measure was used (Van Lange,

the trustee’s decision. One way to predict the trustees’ decision is by imagining what decision you

Otten, et al., 1997). This is a paper-and-pencil task that has been tested for real-life validity in several

would make in their place. However, in order to do so, the trustor needs advanced perspective taking

experiments relating a prosocial value orientation to real-life prosocial outcomes (De Cremer & Van

skills. Recent studies have shown that more advanced applications of perspective taking are still

Lange, 2001; Nauta, De Dreu, & Van Der Vaart, 2002; Van Lange, Agnew, Harinck, & Steemers,

developing until late adolescence (Dumontheil, Apperly, & Blakemore, 2010; Moriguchi, Ohnishi,

1997; Van Lange, Bekkers, Schuyt, & Vugt, 2007). The task consists of nine choices that the

Mori, Matsuda, & Komaki, 2007). The current study focused on the ability to read the mental states

participants have to make and which influence the outcomes of both the participant and an unknown,

of others in their eyes, often referred to as mindreading (Baron-Cohen, Jolliffe, Mortimore, &

hypothetical other. The participant can always choose between three different distributions of points:

Robertson, 1997), as a measure of perspective-taking. The neural mechanisms of mindreading are

a cooperative outcome (in which the participant and the other get the same amount of points), an

still developing throughout adolescence (Gunther Moor et al., 2012; Overgaauw, Van Duijvenvoorde,

individualistic outcome (in which the participant gets more points than the other) and a competitive

Gunther Moor, & Crone, 2014).

outcome (in which the participant gets less points than in the individualistic, but gets more points

The effect of trying to understand the trustee’s intentions may be different for prosocial and proselfs.

relative to the other).

Taking the perspective of the trustee may help prosocials to realise that the Trust Game offers a

When participants made six or more congruent choices they were classified as cooperators,

possibility to increase outcomes for both players. Prosocials with good perspective taking skills may

individualists or competitors. As is often done (e.g. De Cremer & Van Lange, 2001; Joireman, Lasane,

therefore be more inclined to trust. For proselfs on the other hand, taking the perspective of the

Bennett, Richards, & Solaimani, 2001; Stouten, de Cremer, & Van Dijk, 2005), the individualists

trustee may reveal that the trustee has the chance to exploit the trust of the trustor. Therefore, proselfs

and competitors were classified into one group called proselfs (61 participants, 39%), whereas the

with good perspective taking skills may be less inclined to trust. Thus, it can be hypothesised that the

cooperators are known as prosocials (94 participants, 61%). Forty-two participants (21%) did not

relation between perspective taking skills and trust is positive in prosocials and negative in proselfs.

make consistent choices and could not be classified. Their scores were not used in the analyses.

The aim of the present study was to test this hypothesis. A group of adolescents performed a Trust
Game, an SVO task and a mindreading task to measure perspective taking skills. The hypothesis was
that the relation between mindreading and trust is moderated by SVO.

Mindreading. To measure mindreading skills, the child’s version of the Reading the Mind in the Eyes
Task (RME) was used (Baron-Cohen et al., 1997; Baron-Cohen, Wheelwright, Hill, Raste, & Plumb,
2001; Baron-Cohen, Wheelwright, Spong, Scahill, & Lawson, 2001). In this task, the participants are
shown a series of pairs of eyes. For each pair of eyes, the participants have to choose the correction

METHODS
Participants
In this study, 217 secondary students (M age = 15.11 years, sd = 0.44, age range = 14.1 - 16.4)

option from four listed states of mind. Participants get one point for each correct choice. The task
was shortened down from 28 to 15 pairs of eyes due to time restrictions. The response options were
translated from English to Dutch. The RME has been tested for validity and psychometric properties
(Vellante et al., 2013)

participated of which 111 (51%) were females. All subjects were in the third year of the Dutch

The RME was originally designed as a measure of Theory of Mind (Baron-Cohen et al., 1997).

secondary education, which can be compared with the 10th grade in the United States. Participants

Several different authors have given different names to the outcomes of the measure such as emotion
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recognition (Guastella et al., 2010) and social sensitivity (Woolley, Chabris, Pentland, Hashmi,

Procedure

& Malone, 2010). In line with a large number of studies (Domes, Heinrichs, Michel, Berger, &

The schools that were selected for participation sent a letter to all the parents of eligible participants.

Herpertz, 2007; Hysek, Domes, & Liechti, 2012; Roeyers, Buysse, Ponnet, & Pichal, 2001; Schilling

In this letter, the study was briefly described and the parents were told that they could object to

et al., 2012), we consider the task a measure of mindreading.

their child participating in the study. The adolescents themselves also had the opportunity to refuse

Trust Game. The computerised version of the Trust Game that was used in the present study was based
on the original task developed by Berg et al. (1995). In the game, participants were told that they were
connected to a peer from another school. However, in reality the responses of the second player were

participation. None of the parents or adolescents objected. In line with our standard procedure for
testing at schools, the subjects were not paid for participation and could not earn real money in any
of the tasks. The ethical committee of the Faculty of Psychology and Education approved the study.

based on a computer algorithm. Each participant played a total of ten rounds, five times in the role of

Testing took place in a quiet room in the schools. Participants were tested in groups of six at a

trustor and five times in the role of trustee. The players were told that they were connected to a different

time. First the procedure of the Trust Game was explained to the participants verbally by the study

player for each round so that the games were one-shot rounds. The participants were instructed that

administers. Then, two of the participants played out a round of the game for the other subjects.

they (and the other players) could not keep the money made in the game but that they should play as if

Thereafter, some questions regarding the set-up of the Trust Game were asked individually to the

they would. The decision to use non-real players was made because the testing conditions at the schools

participants on a laptop. If the subjects made any mistakes, the test administers gave them extra

made the use of real-time interactions with students from other schools virtually impossible.

instructions verbally. Then, the participants performed the Trust Game individually on the laptops.

Before each round as a trustor, the participants first saw a screen saying that the computer was
connecting through the internet with a computer at another school. The subjects also saw the first
letter of the name of the other player to make sure they understood each round was played with
another player. Then, the participants saw on the screen that they were given €6 and had the choice
to send €0, €2, €4 or €6 euro to the other player. If they chose not to give any money the round
was finished and the final scores were presented (participant €6, other €0). If they chose to give an
amount, this amount was tripled and given to the trustee. The participants were then told that the
other player was making a decision about returning money. After a few seconds, the decision of the
second player and the outcome of the game were revealed (e.g. participant €8, other €10). Hereafter,
the next round as a trustor started. The return of the trustee was pre-programmed as a percentage of
the received amount and different for each round, but the same for all participants (round 1 = 50%,
round 2 = 33⅓%, round 3 = 0%, round 4 = 50%, round 5 = 33⅓%).

Thereafter, the participants completed the mindreading task, the SVO task and some further questions
about personal details (sex, age, etc.) on paper.

5

Statistical analysis
First, the relations between trust, trustworthiness, mindreading, SVO, sex and age were established
using Pearson’s correlations. In addition, t-tests were performed to test differences in levels of trust
and trustworthiness between prosocials and proselfs and between boys and girls.
To test if SVO is a valid moderator of the relation between mindreading and trust a regression
analysis was performed. In the analysis, SVO (0 = prosocial, 1 = proself), mindreading (centred)
and their interaction term (SVO x mindreading) were the independent variables and trust was the
dependent variable. Age (centred) and sex (0 = boy, 1 = girl) were used as control variables. Simple
slope analyses were used to further explore the interaction effect.

After the five trustor rounds, the five trustee rounds started. Each round started with the message
that the trustors were making a decision. After a number of seconds, the amount sent by the trustor

RESULTS

was revealed. The amount given by the trustor was pre-programmed and different per round but the
same for each participant (round 1 = €4, round 2 = €6, round 3 = €2, round 4 = €6, round 5 = €4; as is
custom in the Trust Game the participant received these amounts in threefold). The participant could
send an amount back to the trustor by typing in an integer between €0 and the amount received. The
final pay-offs were then revealed on screen (e.g. other player €9, participant €9) and the next round
started.

Descriptive statistics
The descriptive statistics for trust, trustworthiness, mindreading, SVO, sex and age and their (cor)
relations are depicted in table 1. Trust was positively correlated with trustworthiness (r(153) =
.33, p < .001). Mindreading was not significantly correlated with trust (r(153) = -.09, p = .29) or
trustworthiness (r(153) = .12, p = .14). Prosocials were significantly more trusting (t(153) = 3.47,

In the statistical analysis, the total amount sent by the participant when playing as a trustor was used

p = .001) and more trustworthy (t(153) = 4.47, p < .001) than proselfs. Furthermore, boys were

as a measure for trust. The measure for trustworthiness was the percentage of the amount received by

more trusting than girls (t(153) = 2.43, p = .02), but there were no significant sex differences in

the trustor that was returned when the participant played the role of the trustee. In the instructions and

trustworthiness (t(153) = -.67, p = .51). Moreover, age was a negatively correlated to trust (r(153) =

the experiment, words like “trust”, “trustworthiness”, “trustor” and “trustee” were not used.

-.19, p = .02) and trustworthiness (r(153) = -.21, p = .008).
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Table 1. Descriptive statistics and Pearson correlations

20

M

SD

1.

2.

3.

4.

1. Trust

14.52

5.37

-

2. Trustworthiness

31.1%

13.5%

.330**

-

3. Mindreading

9.10

2.05

-.086

.119

-

4. SVO score
(0 = prosocial, 1 = proself)

.39

.49

-.270**

-.340**

-.125

5. Sex
(0 = male, 1 = female)

.52

0.50

-.139*

.054

.150

-.155

-

15.12

0.45

-.185*

-.214 **

-.061

.131

-.102

19

5.

Trust

18
17
16

Prosocial

15

-

Proself

14

6. Age
*p < .05, ** p < .01, *** p < .001

13
12
11
10

Moderator analyses
Regression analyses were performed to test the moderating effect of SVO on the relation between
mindreading and trust. In the first step, SVO, mindreading and the two control variables, age and

Low Mindreading

High Mindreading

Figure 1. Plot of slopes for the interaction between mindreading and social value orientation (prosocial or proself) on
trust, using sex and age as control variables. In the plot, low mindreading is set at -1 standard deviation from the mean
and high mindreading at +1 standard deviation.

sex, were added as predictors. In the second step, the interaction between SVO and (centered)
mindreading was added as a dummy variable. The results of the regression analyses are depicted
in table 2. The interaction term was significant (β = -.88, t(149) = -2.21, p = .029) indicating that
SVO was a significant moderator of the relation between mindreading and trust. Furthermore, simple
slope analyses revealed that in the group of prosocials there was no significant relation between
mindreading and trust (Bmindreading = .09, t(93) = .36, p = .72). However, for the proselfs the effect
of mindreading on trust was significant (Bmindreading = -.79, t(60) = -2.55, p = .01), indicating better
mindreading skills were associated with lower trust. The slopes of this interaction are plotted in
figure 1.

5

DISCUSSION
In the present study a group of adolescents performed a Trust Game, a mindreading task and an SVO
measure. Adolescents with prosocial preferences were more likely to trust than adolescents with
proself preferences. The results further reveal that SVO moderates the relation between mindreading
and trust in adolescence. Within the group of proselfs, mindreading skills were negatively related
to trust indicating that those with good mindreading skills were less likely to trust than those with
worse mindreading skills. It seems that having an understanding of the mind of the others makes
proselfs less likely to risk their money in the Trust Game. Within the group of prosocials, a positive

Table 2. Summary of Regression Analysis for Variables Predicting Trust without Interaction Term (Model 1) and with
Interaction Term (Model 2)
Model 1
Variable
Social Value Orientation

B

SE B

Model 2
Β

-3.251

.836

-.297***

-.257

.199

Age

-2.124

Sex

-2.593

Mindreading

*p < .05, ** p < .01, *** p < .001

SE B

Β

-3.363

.827

-.098

-.089

.251

.034

.906

-.177*

-1.992

.896

-.166*

.817

-.242**

-2.596

.807

-.242**

-.883

.399

-.210*

SVO x Mindreading
R2

B

.168

.194

-.307***

correlation was expected. However, for these adolescents mindreading was unrelated to trust.
A possible explanation for the finding that the moderation is driven by the negative association
between mindreading and trust within the proselfs may be that prosocials and proselfs frame social
dilemma decisions differently. Prosocials tend to frame decisions in terms of morality (moral or
immoral decisions), whereas proselfs frame them in terms of power (weak or strong decisions)
(Balliet, Parks, & Joireman, 2009; Bogaert et al., 2008; Liebrand, Jansen, Rijken, & Suhre, 1986).
For prosocials, understanding the perspective of the other may not influence the decisions since they
view cooperation as a moral obligation, regardless of the decision of the other player. For proselfs,
the trust decision is influenced by their understanding of the perspective of the other because they
may view the decision to trust as weak when they realise that they can easily be exploited. In addition,
prosocials and proselfs may differ in their assumptions of others’ preferences. The triangle hypothesis
(Kelley & Stahelski, 1970; Iedema & Poppe, 1995; Van Lange, 1992; Weingart, Brett, Olekalns, &
Smith, 2007) states that prosocials hold a heterogeneous view of the preferences of others, assuming
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that others are either prosocial or proself. On the other hand, proselfs are thought to hold a more
homogeneous view of other’s preferences, assuming that most others are proself like themselves. In
the Trust Game, proselfs who are able to take the perspective of the trustee may decide not to trust,
because they understand that the other can exploit them by not trusting. On the other hand, prosocials
with good perspective taking skills may realize that the trustee can either repay or exploit the trust
decision. Since they have no presumption of the SVO of the trustee, their trust decision may not be
affected by their perspective taking skills.

CHAPTER

Adolescent cooperative behavior is complex and adolescents have to learn to deal with others
who may or may not be trustworthy or reliable. In order to predict the cooperation decisions of
others, adolescents need to be able to take the perspective of the other, a skill that is still developing
throughout adolescence (Dumontheil et al., 2010). Recent studies have found that perspective taking
skills are important in understanding adolescent social decision making (Fett et al., 2014; Güroğlu,
Van den Bos, & Crone, 2009; Van den Bos et al., 2011). The present study extends these findings by
showing that the effect of perspective taking skills is moderated by the prosocial orientation of the
adolescent.
A number of limitations of this study have to be mentioned. First, earnings in the Trust Game were not
actually paid out to the participants. Payments being hypothetical influences the outcomes of social
dilemmas according to some (Hertwig & Ortmann, 2001; Vlaev, 2012), but not all studies (Locey,
Jones, & Rachlin, 2011; Madden, Begotka, Raiff, & Kastern, 2003). In a meta-analysis, Balliet, Parks
and Joireman (2009) find that hypothetical payments may influence the strength but not the direction
of the relation between social value orientation and cooperation in social dilemmas. Second, the
only measure used to study perspective taking was mindreading. Perspective taking however is a

Motives for Adolescent Trust:
Self-Interest or Inequality Aversion

wider concept that has also been studied using different measures such as other behavioral tasks
(e.g. Keysar, Lin, & Barr, 2003) and questionnaires (e.g. Eisenberg, Zhou, & Koller, 2001). It could
be argued that these methods measure aspects of perspective taking that are not captured by the
mindreading task. In this study, we have used mindreading as a proxy for perspective taking, based
on the original intentions of the authors (Baron-Cohen et al., 1997).
In summary, the results of the present study show that the effect of perspective taking skills on trust
in a Trust Game is moderated by SVO in adolescence. In prosocials there is no relation between
mindreading and trust, whereas in proselfs, higher mindreading was correlated with lower trust.
It thus seems that proselfs use their mindreading skills to infer that the trustee might not repay
their trust. More research is needed to see if the same effects are found in adult populations, which
in general will have better developed perspective taking skills. In addition, the role of SVO and
perspective taking can be studied in cooperation situations other than the Trust Game.
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ABSTRACT

INTRODUCTION

Just like all humans, adolescents differ in the way they approach cooperation situations. In the Trust

Cooperation with others is a crucial element of adolescent development. During adolescence, social

Game, several motives may underlie the decisions to trust and to be trustworthy. The aim of this study

life changes rapidly as adolescents learn to form deep, meaningful relations and learn to navigate

is to elucidate to what extent two of these possible motives, self-interest and inequality aversion,

in complex social environments (Nelson, Leibenluft, McClure, & Pine, 2005). Trust is likely to be

play a role in adolescent trust and trustworthiness decisions. In order to do this, we created three trust

a vital factor in this developmental process. Trust is a core aspect of social functioning, crucial in

dilemmas (TD). TD1 reflects the original Trust Game. In TD2 the decision to trust cannot increase

making social and economic interactions between persons or organizations possible (Zak & Knack,

the own pay-offs, eliminating self-interest as a motive. In TD3, the pay-offs for not trusting are equal,

2001). In order to form meaningful friendships it is necessary for adolescents to trust the intentions

eliminating inequality aversion as a trust motive. The findings show that trust percentages are similar

and loyalties of others. Generally, adolescents will need to learn to trust not just their parents and

in TD1 and TD2 and significantly lower in TD3. These results indicate that inequality aversion is

other parents but learn to put trust in the peers around them (Nickerson & Nagle, 2005). In the present

likely to be a main motive for adolescent trust. Furthermore, motives for trustworthiness and the

study, the motives that underlie adolescent trust decisions are scrutinized using trust dilemmas that

effects of age and gender are discussed.

are based on the binary Trust Game.
Economic games offer a valid method for examining the motives of cooperative behavior. Economic
games reduce social situations to simple dynamic interactions in which incentives can be distributed
between participants. These games often do not have the ecological validity of other measures,
but they do allow social motives to be scrutinized in detail because the game parameters can be
experimentally manipulated (Schram, 2005). The Trust Game (Berg, Dickhaut, & McCabe, 1995)
is an economic game set up to study trust in dynamic interactions. In the original Trust Game, one
participant plays as trustor and another as trustee. The trustor gets a certain amount of money (e.g.
€10) that can be invested in the trustee. The trustor can send any amount to the trustee (e.g. €6). This
amounts get tripled (e.g. €18) and is then given to the trustee. The trustee can now decide to give any
amount back to the trustor. If both players cooperate both the trustor and trustee can maximize their
pay-offs. However, when the trustor decides to invest money in the trustee, there is a chance that the
trustee will not give any money back to the trustor and thereby exploit the other’s trust. The amount
sent by the trustor is normally used as a measure of trust and the amount sent back by the trustee as
a measure of trustworthiness. The Trust Game can also be presented as a binary game (e.g. Eckel &
Wilson, 2004) in which both the trustor and the trustee can only pick two options (i.e., the trustor
can either invest all the money or not; the trustee can either split the money equally between the two
participants or keep all the money for the self).
The Trust Game has been used to study trust and trustworthiness in adolescents. Studies on the
development of trust behavior have found that both levels of trust and trustworthiness increase
from childhood to adolescence (Sutter & Kocher, 2007; Van den Bos, Van Dijk, & Crone, 2012;
Van den Bos, Westenberg, Van Dijk, & Crone, 2010). The developmental trajectories of trust and
trustworthiness from adolescence to adulthood are less clear. Some studies report an increase in
trust in this period (Fett, Gromann, Giampietro, Shergill, & Krabbendam, 2012; Sutter & Kocher,
2007; Van den Bos et al., 2012) and one study reports a decrease (Van den Bos et al., 2010). For
trustworthiness, one study reports an increase from adolescence to adulthood (Belli, Rogers, &
Lau, 2012) and other studies report no differences (Sutter & Kocher, 2007; Van den Bos, Van Dijk,
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Westenberg, Rombouts, & Crone, 2011; Van den Bos et al., 2010). Other studies have found that

trustworthy. In the second dilemma (TD2), the pay-offs are slightly modified so that the decision to

adolescent trust behavior is related to perceptive taking skills (Fett et al., 2014) and peer-influenced

trust can never lead to higher pay-offs for the trustor, ruling out self-interest. Thus, the only motive

risk-taking (Derks, Lee, & Krabbendam, submitted).

for trust here would be to make sure the trustee will not be left without money. In the third dilemma
(TD3), the pay-offs are modified to assure that, if the trustor does not trust, the trustor and the trustee

Although the Trust Game is useful for measuring the levels of trust and trustworthiness, the original

get an equal pay-off. Here inequality aversion is not a valid motive for trust, whereas self-interest is.

task is not designed to directly investigate the motives underlying these decisions. The decision

It is important to notice that in the three dilemmas (TD1-TD3) only the pay-offs for not trusting are

whether or not to trust is likely to depend on both the motives of the trustor and the perceived

different. The possible pay-offs for trust are the same across the three dilemmas, thus given a trust

trustworthiness of the trustee. In contrast to most other one-shot social dilemmas, such as the

decision the results of being exploited are equal in the three dilemmas.

Prisoner’s Dilemma and the Public Goods Game, cooperation in the Trust Game may lead to better
outcomes than defecting. Therefore, self-interest is one plausible motive for cooperation in the Trust
Game. When the trustor focuses on making as much money as possible, the decision to trust depends
on the perceived trustworthiness of the trustee. However, other motives than self-interest may play a
role. The trustor’s decision also affects the pay-off of the other player. A large body of research shows
that in general humans take into account the outcomes of others when making economic decisions
(Cox, 2004; Engelmann & Strobel, 2004; Fehr, Naef, & Schmidt, 2006). Humans can be interested
in maximizing the profits of both the self and others or in keeping the pay-offs of both people equal
as to avoid inequality (i.e., inequality aversion). In the Trust Game, trusting always leads to better
outcomes for the trustee since the outcome for not trusting always means that the trustee will make
no money. Whether self-interest or inequality aversion is the main motive underlying trust decisions
in adolescence, the final decision still depends on the extent to which the other player is perceived
as trustworthy.
Both self-interest and inequality aversion theoretically be motives for adolescent trust. Elkind (1967)
described adolescence as a period of egocentrism, which includes the idea of the personal fable
(i.e. adolescents belief themselves to be unique and extraordinary) and the imaginary audience (i.e.
adolescents feel as if they are the constant focus of attention of others). Although the views on
adolescent egocentrism have evolved since then, especially younger adolescents are still considered
to be relatively self-oriented (Alberts, Elkind, & Ginsberg, 2007; Crone, 2013). This could indicate
that adolescents are also self-interested in their cooperation with others. On the other hand, an increase
in prosocial behavior is reported from childhood to adolescence (Eisenberg, Fabes, & Spinrad,
2007; Fabes, Carlo, Kupanoff, & Laible, 1999). There is some evidence that fairness consideration

The trust dilemmas used in this study may also reveal more on the motives for trustworthiness. It
is likely that the perceived motives of the trustor influence the decisions made by the trustee. Thus,
if from the pay-off of the dilemma it becomes clear that the trustor likely trusted to enhance the
outcomes of the trustee (as in TD2), the trustee may be more inclined to repay trust. If the trustor’s
decision to trust is more likely to be made out of self-interest, the trustee may be more inclined to
exploit the trustor’s choice by being untrustworthy. Thus, if trustee’s take into account the decision
made by the trustor, trustworthiness is expected to be higher in TD2 than in TD1 and TD3.
In this study, the three previously mentioned dilemmas were presented to a group of young
adolescents. The aim of the study was to disentangle the motives for adolescent trust behavior.
Hypothesis 1 was that self-interest is the main motive for adolescent cooperation. If self-interest is
indeed the main motive, the trust percentage in TD2 is expected to be lower than in TD1 and TD3. In
contrast, hypothesis 2 was that inequality aversion is the main motive for trust. If this is the case, the
trust percentage in TD3 is expected to be lower than that in TD1 and TD2. For the trustworthiness
dilemmas, the hypothesis was that the adolescents will take into account the decision made by the
trustor. It can be expected that this will lead to the highest trustworthiness percentage in TWD2. In
addition, trust and trustworthiness decisions may be influenced by individual differences. Boys and
girls may differ on average in their trust decisions. Derks, Lee and Krabbendam (2014) found that
adolescent boys are more likely to trust than girls, whereas trustworthiness does not differ between
genders. As mentioned above, motives for cooperation may also differ with age. Although the age
range in the present study is small, age may be related to trust decisions. Therefore, effect of age and
gender were included in the analyses.

increases through adolescence (Crone, 2013; Harbaugh, Krause, & Liday, 2003a). Furthermore,
using the Ultimatum Game, Sutter (2007) found that children and adolescents have a stricter focus

METHODS

on the equality of outcomes, whereas adults are more likely to take into account the intentions of
the proposer. These findings may indicate that inequality aversion is a main motive for adolescent
cooperative behavior.

Participants
Participants in this study were 388 adolescents enrolled in the second, third or fourth years of Dutch

To distinguish between the two main motives, self-interest and inequality aversion, we constructed

secondary education (comparable to American 8th to 10th grade). Participants were recruited at

several trust dilemmas. The first trust dilemma (TD1) represented the standard binary Trust Game,

a secondary school in the Netherlands. All eligible students and their parents received a letter to

in which both self-interest and inequality aversion lead to cooperation if the trustee is perceived as

inform them about the study and ask for passive consent. The letter also explained that subjects could
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withdraw from participation at any time. Only a handful of participants withdrew from participation.

to the trustee’s decision to be trustworthy in the binary Trust Game. If the partner chooses distribution

Twelve participants did not completely fill in the test and were therefore left out of the analyses,

2, the partner receives three times the amount of money the participant would receive when choosing

leaving 376 participants (Mage = 14.7 years old, range 12.4-16.3) of which 200 (53%) were girls.

not to trust the other (choice A) and the participant receives no money (B2x = €0, B2y = €6). This
distribution is similar to the trustees decision in the binary Trust Game not to repay the trustor. The

Materials
Trust Dilemmas. Nine different dilemmas were constructed representing different variants of the
binary Trust Game. The dilemmas were presented as an extension of the Triple Dominance Measure
for Social Value Orientation (Van Lange, Agnew, Harinck, & Steemers, 1997), a simple task in which
the participant distributes points between the self and a hypothetical second player. The participants
were explained that for the next part (the trust dilemmas) the pay-offs would depend on the decisions
of both the participant and of a hypothetical partner. The participants saw nine pay-off tables in which
the possible pay-offs for the dilemmas were shown. The pay-off tables always had the structure of
figure 1, with x being the pay-offs for the trustor (first player) and y being the pay-offs for the trustee
(second player). The participants could pick either choice A or choice B. If the subject chose A, the
pay offs for A (Ax/Ay) would hypothetically be paid-off to the participant and the second player,
and the second player would have no chance to make a decision themselves. If the subject chose
B, the second player could then pick either distribution 1 or distribution 2 and this (B1x/B1y or
B2x/By2) would be the final pay-offs. The trust dilemmas allow (motives for) trust to be studied in
more detail than in the original Trust Game since the pay-offs for B do not necessarily have to be

pay-offs can be represented as: B2y > B1x = B1y > Ax > Ay = B2x.
Trust dilemma 2 (TD2, figure 3) has pay-offs similar to those in TD1. The only difference is the
amount of money the participant receives when choosing not to trust (choice A). In TD1, the
participant (Ax) will receive €2, but in TD2 this amount is €3 (the partner’s pay-off (Ay) will remain
€0). As a result of this adjustment, in TD2 the amount the participant receives when choosing not
to trust is equal to the maximum amount the participant could receive when trusting (Ax = B1x), in
contrast to TD1 in which trusting could lead to a higher pay-off than not trusting (B1x > Ax). Thus,
in TD2 the decision to trust seems to be aimed at maximizing the partners outcome or achieving an
equal outcome distribution rather than to maximizing the own profit. The pay-offs can be represented
as: B2y > B1x = B1y = Ax > Ay = B2x.
Trust dilemma 3 (TD3, figure 4) does also have pay-offs very similar to those in TD1, but here the
partner does receive money when the participant decides not to trust (Ay = €2). As a result of this,
not-trusting will lead to equal outcomes for both players. Thus, in TD3 trusting (choice B) might lead

three times as high as those for A (3 * A = B1x + B1y = B2x + B2y), thus leaving more freedom for
experimental manipulations. Just as in the Triple Dominance Measure, the participant is made clear

Choice A
(You distribute the money)

that there is no second player and that the money will not actually be paid out. Participants were
clearly instructed that they should play as if the game was real and were also told that the hypothetical
partner was able to view the entire dilemma just like they do. The participants were explained that the
other player would have a complete view of the pay-off table just like themselves. Words like trust,
trustworthiness, fair and investment were avoided in the explanation.
Choice A
(X distributes the money)

Distribution 1

Distribution 2

You get

€2

€3

€0

Other gets

€0

€3

€6

Figure 2. Trust dilemma 1 (TD1) as presented to the participants.

Choice B
(Y distributes the money)

Choice A
(You distribute the money)

Distribution 1

Distribution 2

X gets

Ax

B1x

B2x

You get

Y gets

Ay

B1y

B2y

Other gets

Figure 1. The standard pay-offs for the trust and trustworthiness dilemmas.

Distribution 1

Distribution 2

€3

€3

€0

€0

€3

€6

Choice A
(You distribute the money)

lead to an unequal distribution in the participants advantage (Ax = €2, Ay = €0) equal to the decision

receive the same amount of money (B1x = €3, B1y = €3) which is 1.5 times the amount of money the
participant would receive when choosing not to trust the other (choice A). This distribution is similar

Choice B
(Other distributes the money)
Distribution 1

Distribution 2

You get

€2

€3

€0

Other gets

€2

€3

€6

not to trust in the binary Trust Game. Choice B will give the hypothetical partner the opportunity
to choose between two different distributions. If the partner chooses distribution 1, both players

Choice B
(Other distributes the money)

Figure 3. Trust dilemma 2 (TD2) as presented to the participants.

Trust dilemma 1 (TD1, figure 2) has similar pay-offs to the original binary Trust Game. Choice A will
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Choice B
(Other distributes the money)

Figure 4. Trust dilemma 3 (TD3) as presented to the participants.
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to higher pay-offs for the participant but will not lead to more fair (equally distributed) outcomes.

2 was not different in the three dilemmas, the conditions under which the partner decided to trust

Therefore, the decision to trust in TD3 seems to be aimed at maximizing the own outcome (B2y >

the participant were different. Thus, possible differences in the trustworthiness percentages between

B1x = B1y > Ax = Ay > B2x).

these three dilemmas would point out that participants take into account the condition under which

Six other trust dilemmas (TD4-TD9) were constructed. All of the dilemmas have the same rules and
structure but slightly different pay-off distributions. These dilemmas will not be reviewed in this
chapter. However, the dilemmas (and their results) are displayed in the appendix.

the trustor decided to trust.
Procedure
Participants performed the entire study on computers in a classroom at their school. The trust and
trustworthiness dilemmas were the last measures presented in a row of different questionnaires and

Choice A
(You distribute the money)

Choice B
(Other distributes the money)

tasks which in total took about 40 minutes to perform. All the task and questionnaires were programmed
in such a way that they could be administered through the internet without any interference of test

Distribution 1

Distribution 2

administers. First the participants reported several personal statistics such as their gender and date
of birth. Thereafter they filled in a number of questionnaires concerning school performance and

Other gets

€2

€3

€0

You get

€0

€3

€6

motivations. Consequently the subjects performed three social measures, namely the Reading the
Mind in the Eyes Task (Baron-Cohen, Jolliffe, Mortimore, & Robertson, 1997) for mindreading,

Figure 5. Trustworthiness dilemma 1 (TWD1) as presented to the participants.

the Empathy/Systemizing Quotient (Baron-Cohen & Wheelwright, 2004) for empathizing and
Choice A
(You distribute the money)

Choice B
(Other distributes the money)
Distribution 1

Distribution 2

Other gets

€3

€3

€0

You get

€0

€3

€6

Figure 6. Trustworthiness dilemma 2 (TWD2) as presented to the participants.
Choice A
(You distribute the money)

systemizing and the Triple Dominance Measure (Van Lange et al., 1997) for Social Value Orientation.
Subsequently, the trust dilemmas were explained and presented as a continuation of the Triple
Dominance Measure so that the participants understood they were playing with a hypothetical partner.
The subjects first filled in the nine trust dilemmas presented one by one on the screen in a random
order. The participants could take as much time for the decisions as they liked. Lastly, the participants
were explained about the trustworthiness dilemmas and performed these in a random order as well.

Choice B
(Other distributes the money)

Statistical analysis

Distribution 1

Distribution 2

Cross-tab analyses with chi-square testing were used to examine if boys and girls differed on their

Other gets

€2

€3

€0

choices in the trust and trustworthiness dilemmas. Independent t-tests were used to examine if age

You get

€2

€3

€6

was related to the decisions made in the trust and trustworthiness dilemmas.

Figure 7. Trustworthiness dilemma 3 (TWD3) as presented to the participants.

To test if the participants made different choices for the nine different trust dilemmas a Cochran’s
Q test was performed. The same test was used to see if there was a significant difference between

Trustworthiness Dilemmas. Nine different trustworthiness dilemmas (TWD1-TWD9) were
constructed similar to the trust dilemmas. In these dilemmas, the pay-offs were exactly the same as
in the nine trust dilemmas. However, the role of the participant and the partner were switched (see
figure 5, 6 and 7 for TWD1, TWD2 and TWD3 respectively) thus the participants now ‘received’ the
pay-offs for y. The participant played the role of trustee and had to report what their decision would
be if the other player would decide to trust (decision B). Participants thus had to decide between
distribution 1 and 2.

the choices on the first three trust dilemmas only. To test whether the choices on the first three trust
dilemmas differed three separate McNemar tests were used (TD1-TD2, TD2-TD3, TD1-TD3). These
analyses were repeated for the trustworthiness dilemmas. The descriptive results of the other trust
and trustworthiness dilemmas (TD4-TD9 and TDW4-TDW9) are described in the appendix.
In addition, logistic regression analyses were performed to test for possible gender and age effects
on trust and trustworthiness decisions. In these analyses, trust decisions (0 = trusting decision, 1
= not trusting decision) or trustworthiness decisions (0 = trustworthy decision, 1 = untrustworthy

The pay-offs of both distribution 1 and 2 were similar in TWD1, TWD2 and TWD3 (and in the

decision) were dependent variables and gender (0 = boy, 1 = girl) and age were independent variables.

other six dilemmas, TWD4-TWD9, see appendix). The only difference between TWD1, TWD2 and

Moreover, cross-tab analyses with chi-square testing were used to see if the decisions in the trust

TWD3 were the pay-offs of trustors choice A. Thus, although the choice between distribution 1 or

dilemmas were related to the decisions made in the trustworthiness dilemmas.
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RESULTS

Table 2. Descriptive statistics of the logistic regression with trust decision in TD1, TD2 and TD3 as dependent variable
and gender and age as independent variables.
TD1

Differences between dilemmas
The trust (choice B) and trustworthiness (distribution 1) percentages of the first three dilemmas are
depicted in table 1. Cochran’s Q tests revealed that the percentages of choice B differed significantly
between the nine trust dilemmas (p < .001) and between the first three trust dilemmas (p < .001).
McNemar tests revealed that the percentage of participants trusting (choice B) in TD3 (20.5%) was

Gender
Age

B

SE B

-.04
.21

χ

TD2
B

SE B

.21

.96

-.34

.21

.70

.13

1.23

.13

1.40

.34**

2.85

2

TD3

e

B

e

B

B
.84**
-.21

10.37**

SE B

eB

.27

2.33

.16

.81

12.92**

significantly lower than that in TD1 (54.3%, p < .001) and TD2 (52.7%, p < .001). The percentage of
Table 3. Descriptive statistics of the logistic regression with trustworthiness decision in TWD1, TWD2 and TWD3 as
dependent variable and gender and age as independent variables.

participants going for choice B did not differ significantly between TD1 and TD2 (p = .59).

TWD1

Table 1. Trust and trustworthiness percentages for trust/trustworthiness dilemmas 1 to 3.
Dilemma
(TD/TWD)

% Choice B
(trust)

B

% Distribution 1
(trustworthy)

1

54.3%

64.9%

2

52.7%

62.5%

3

20.5%

75.5%

Gender
Age
χ2

SE B

TWD2
e

B

B

SE B

TWD3
e

B

B

SE B

eB

-.69**

.22

.50

-.66**

.22

.52

-1.31***

.26

.27

.42**

.14

1.52

.36**

.13

1.44

.49**

.16

1.63

20.69***

17.96***

38.46***

decisions were interrelated such that participants were likely to make the same decision in all three
Further Cochran’s Q tests revealed that the percentages of distribution 1 was significantly different

dilemmas (TWD1-TWD2: χ2 = 159.00, p < .001; TWD1-TWD2: χ2 = 85.09, p < .001; TWD2-TWD3:

over the nine trustworthiness dilemmas (p < .001) and between the first three trustworthiness dilemmas

χ2 = 110.90, p <.001).

(p < .001). The percentage of adolescents deciding to be trustworthy (distribution 1) was significant
higher in TWD3 (75.5%) than in TWD1 (64.9%, p < .001) and TWD2 (62.5%, p < .001). There was
no significant difference between the trustworthiness decisions in TWD1 and TWD2 (p = .31).

Further chi-square tests showed that decisions in TD1 were not significantly related to decisions in
TWD1 (χ2 = 1.00, p = .32). The decisions in TD2 were also unrelated to the decisions in TWD2 (χ2 =
2.39, p = .12). However, participants who trusted in TD3 were less likely to be trustworthy in TWD3
than those who did not trust (χ2 = 4.53, p = .03).

Gender and age
Table 2 and table 3 depict the outcomes for the logistic regression analyses examining gender and
age as predictors of decisions in the trust and trustworthiness dilemmas respectively. In TD1, neither
gender nor age were significant predictors of trust decisions. In TD2, younger participants were more
likely to trust than older participants (B = .34, e = 1.40, p = .008), but there was no effect of gender.

DISCUSSION

B

In TD3, boys were more likely to trust than girls (B = .84, eB = 2.33, p = .001), but there was no
effect of age. In addition, girls were more trustworthy than boys and younger participants were more
trustworthy than older participants in TWD1 (Bgender = -.69, eB = .50, p = .002; Bage = .42, eB = 1.52,
p = .002), in TWD2 (Bgender = -.66, e = .52, p = .002; Bage = .36, e = 1.44, p = .006) and in TWD3
B

B

The results of the present study help to elucidate the motives of adolescent decision making. In the
first trust dilemma (TD1), set up to represent the original binary Trust Game (B2y > B1x = B1y >
Ax > Ay = B2x), just over half of the participant made the decision to trust. In TD2, the pay-off of
the trustor for not trusting was increased to an equal amount of the maximum possible pay-off for

(Bgender = -1.31, eB = .27, p < .001; Bage = .49, eB = 1.63, p = .002).

trusting (B2y > B1x = B1y = Ax > Ay = B2x). Thus, in TD2, trusting did not result in higher pay-offs

Relation between the decisions in the dilemmas

other. Still, the number of participants who decided to trust was just over half, similar to TD1. In

for the self (i.e. self-interest was not a valid motive), but trusting did result in better pay-offs for the

Cross-tab analyses were used to study the relation between the decisions on the different dilemmas.

TD3, the pay-offs of the trustor and trustee for not trusting were equal (B2y > B1x = B1y > Ax = Ay >

Chi-square tests showed that participants who trusted in TD1 were more likely to trust in TD2 (χ =

B2x). Thus, the decision not to trust would lead to equal outcomes for both players. In TD3, only one

109.95, p < .001) and TD3 (χ2 = 17.32, p < .001). However, decisions in TD2 were not significantly

in five adolescents decided to make a trusting decision. Thus, it seems that most trustors were happy

related to decisions made in TD3 (χ = .78, p = .38). In the first three trustworthiness dilemmas all

not to trust in order to guarantee equal outcomes for the two players. This indicates that the motive

2

2
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for trust decisions was not just to maximize the outcomes of both player, but to keep the outcomes

There were no gender differences in TD1, representing the original Trust Game. Other studies in both

equal. The results strongly support the hypothesis that inequality aversion is a stronger motive for

adults (Ben-Ner & Halldorsson, 2010; Buchan, Croson, & Solnick, 2008; Chaudhuri & Gangadharan,

adolescent trust decisions than self-interest.

2007) and adolescents (Derks et al., 2014) have found that men are more trusting in the Trust Game.

Several studies have pointed out inequality aversion (sometimes called egalitarianism or fairness
consideration) as an important motive for cooperative behavior (Bolton & Ockenfels, 2000; Fehr et
al., 2006; Fehr & Schmidt, 1999). A number of studies have shown that egalitarianism peaks around
the age of 8 to 11 and that thereafter egalitarianism decreases and altruistic motives (maximizing
the outcomes of both players) become more prominent through late adolescence (Almås, Cappelen,
Sørensen, & Tungodden, 2010; Fehr, Bernhard, & Rockenbach, 2008; Fehr, Glätzle-Rützler, &
Sutter, 2013). In the present study, the older adolescents were less trusting in TD2 than younger

However, in TD3, nearly twice as many boys as girls trusted. This could indicate that inequality
aversion was a stronger motive for girls not to trust. This is in line with the finding that women are
more inequality averse and men are more focused on efficiency (see Croson & Gneezy, 2009). On
all three trustworthiness dilemmas girls were more trustworthy than boys. This is in line with some
(Ben-Ner & Halldorsson, 2010; Buchan et al., 2008; Chaudhuri & Gangadharan, 2007), but not
all (Ashraf, Bohnet, & Piankov, 2006; Derks et al., 2014; Kanagaretnam, Mestelman, Nainar, &
Shehata, 2009) earlier studies on gender differences in trustworthiness.

adolescents, whereas age effects were not significant in TD1 and TD3. Since TD2 is the only of the

Several limitations of this study have to be noted. First, all dilemmas were hypothetical. The

three dilemmas in which inequality aversion is the main motive for trusting, the results support the

participants were fully aware that there was no partner making a decision and that the money made

idea that inequality aversion decreases throughout adolescence.

in the game could not be kept. Several studies have been performed to study the effect of real and
hypothetical rewards (Balliet, Parks, & Joireman, 2009; Hertwig & Ortmann, 2001; Locey, Jones,

The results of the trustworthiness dilemmas show that the participants changed their strategies when

& Rachlin, 2011; Madden, Begotka, Raiff, & Kastern, 2003; Vlaev, 2012). Overall these findings

the pay-offs of the dilemmas were changed. Decision percentages for the three dilemmas differed

suggest that hypothetical pay-offs may influence the strength but not the direction of effects in

even though the pay-offs for both distribution 1 and distribution 2 were completely the same across

social dilemmas. Second, the trust and trustworthiness dilemmas were presented as an extension

dilemmas. The only difference was the pay-off for choice A which was explained to be already rejected

of the Triple Dominance Measure for Social Value Orientation. This measure explicitly focuses on

by the trustor. Thus, the adolescents took into account the choice the trustors faced. Surprisingly,

prosocial versus selfish decisions. It is possible that this focus has made the participants pay more

the results show that when the first player rejected a pay-off favorable to the participant (TWD3),

attention to being (un)fair rather than on strategies to increase the outcomes. Third, the dilemmas

participants were more often trustworthy than when the player rejected a pay-off unfavorable to the

were rather complicated. It is reasonable to expect that a number of participants did not understand

participant (TWD1 and TWD2). Even when the other player’s decision to pick choice B did not give

the structure of the dilemmas. However, there seems to be no reason to expect that this has a specific

the other player a chance of making more profit but only was profitable to the participant (TWD2),

effect on the results, favoring one of the hypotheses.

almost 4 in 10 participants decided not to reward the other’s trust. However, when the other player
rejected a choice fair to both players (TWD3), only a quarter of the participants were not trustworthy.
A study in an adult population by McCabe, Rigdon and Smith (2003) also found that participant’s

In conclusion, the results of the present study elucidate adolescent’s motives for trust behavior. As it
seems, making sure that the participant and the partner receive an equal pay-off is the main motive in
adolescent trust decisions. This finding supports the importance of inequality aversion in adolescence.

trustworthiness decisions depend on earlier decisions made by the trustor. In this study, participants
made either a trustworthiness decision in a binary Trust Game or they made exactly the same decision
but without being informed about the earlier trust decision of the trustor, thus effectively turning
the trustworthiness decision into a dictator game decision. The results showed that the players more
often picked the fair option after a trust decision than in the dictator game situation. In the present
study, the opposite results were found. The adolescents more often picked the unfair option after the
rejection of a pay-off unfavorable to the participant. A possible explanation is that the adolescents
considered TWD1 and TWD2 to be unfair towards them in general and therefore picked the pay-off
best for themselves. Alternatively, the participants could have interpreted the other player’s decision
(choice B) in TWD1 and especially TWD2 as a sign that the other player was not necessarily valuing
the money and therefore they more often decided to be untrustworthy. More research in both adults
and adolescents is necessary to understand the motives for trustworthiness decisions.
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APPENDIX TO CHAPTER 6

Trust/Trustworthiness
Dilemma 6

Choice A
(X distributes the money)

In addition to the three trust/trustworthiness dilemmas described in the article, six extra trust/

Choice B
(Y distributes the money)
Distribution 1

Distribution 2

trustworthiness dilemmas were given to the participants. These dilemmas were added as filter items,

X gets

€1,50

€3

€1,50

but the results may also give a better insight on the motives for adolescent cooperation. The nine

Y gets

€1,50

€3

€4,50

Trust/Trustworthiness
Dilemma 7

Choice A
(X distributes the money)

dilemmas (of which the first three are already described in the article) are depicted below. When the
dilemmas were used as trust dilemmas, the X was replaced with “you” and the Y with “other”. In
contrast, when the dilemmas were used as trustworthiness dilemmas, the X was replaced with “other”
and the Y with “you”. Table 1 gives the trust and trustworthiness percentages in the nine dilemmas.
Trust/Trustworthiness
Dilemma 1

Choice B
(Y distributes the money)
Distribution 1

Distribution 2

X gets

€2

€3

€0

Y gets

€0

€3

€6

Trust/Trustworthiness
Dilemma 2

Choice A
(X distributes the money)

Choice B
(Y distributes the money)
Distribution 1

Distribution 2

X gets

€3

€3

€0

Y gets

€0

€3

€6

Trust/Trustworthiness
Dilemma 3

78

Choice A
(X distributes the money)

Choice A
(X distributes the money)

Choice B
(Y distributes the money)

Choice B
(Y distributes the money)
Distribution 1

Distribution 2

X gets

€1,50

€3

€1,50

Y gets

€1,50

€4

€5,50

Trust/Trustworthiness
Dilemma 8

Choice A
(X distributes the money)

Distribution 1

Distribution 2

X gets

€1,50

€3

€2

Y gets

€1,50

€3

€4

Trust/Trustworthiness
Dilemma 9

Choice A
(X distributes the money)

Distribution 1

Distribution 2

X gets

€1,50

€3

€1,50

Y gets

€0

€3

€5,50

Choice B
(Y distributes the money)

Choice B
(Y distributes the money)

6

Table 1. Trust and trustworthiness percentages for trust/trustworthiness dilemma 1 to 9.

Distribution 1

Distribution 2

X gets

€2

€3

€0

Dilemma
(TD/TWD)

% Choice B
(trust)

% Distribution 1
(trustworthy)

Y gets

€2

€3

€6

1

54.3%

64.9%

2

52.7%

62.5%

Trust/Trustworthiness
Dilemma 4

Choice A
(X distributes the money)

3

20.5%

75.5%

4

35.6%

70.4%

5

24.9%

76.3%

6

51.2%

64.9%

7

46.0%

71.7%

8

59.5%

61.3%

9

77.1%

55.7%

Choice B
(Y distributes the money)
Distribution 1

Distribution 2

X gets

€2

€3

€0

Y gets

€1

€3

€6

Trust/Trustworthiness
Dilemma 5

Choice A
(X distributes the money)

Choice B
(Y distributes the money)
Distribution 1

Distribution 2

X gets

€1,50

€3

€0

Y gets

€1,50

€3

€6
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ABSTRACT

INTRODUCTION

The unknown role of risk-taking preferences in adolescent trust decisions makes it difficult to interpret

Trust plays an integral role in daily interactions within an individual’s social environment. Trust

studies using the Trust Game. In the present study, we explore whether the relation between trust and

facilitates social and economic activity in a wide range of situations, from buying something in the

risk-taking is moderated by the social context in which the risk-taking task is performed. A group

supermarket to forming close friendships. Trust has been described as “a voluntary transfer of a good

of adolescents performed a Trust Game and thereafter a risk-taking task either alone (individual

or favor to someone else, with future reciprocation expected but not guaranteed” (Gunnthorsdottir,

condition) or in the presence of a peer (peer condition). As expected, adolescents in the peer group

McCabe, & Smith, 2002, p. 50). During adolescence social interactions become more meaningful and

took more risks than those in the control group. Moreover, trust was positively correlated with peer-

social networks become more complex. It is likely that trust is an essential feature of dealing with the

influenced risk-taking but not with risk-taking in the control group. Our results show that to the extent

rapid social changes during this developmental phase, helping adolescents to interact with their peers

that risk-taking preferences may underlie adolescent trust this is moderated by the social context. We

and parents. Using questionnaires, observations and interviews, the importance of adolescents’ trust

speculate that peer-influenced risk-taking might promote collaboration between adolescents.

has been shown in their relationships with their parents (Smetana, Metzger, Gettman, & CampioneBarr, 2006), teachers (Gregory & Ripski, 2008) and sexual partners (Bauman & Berman, 2005).
Recently, researchers have begun to employ interactive paradigms derived from game theory such as
the Trust Game, which allow dynamic interactions between subjects to be quantified. Yet, not much
is known about the factors underlying decisions in the Trust Game.
The Trust Game (sometimes refered to as the Investment Game; Berg, Dickhaut, & McCabe, 1995)
is a social dilemma designed to experimentally study trust and trustworthiness. In the Trust Game,
two participants play different roles in distributing money between each other. The first player (the
trustor) starts out with a certain amount of money and has the opportunity to give (a part of) this
amount to the second player (the trustee). The amount sent by the trustor is tripled and sent to the
trustee. The trustee can then send any amount back to the trustor. After this last transfer the round
is over (or the game in a one-round setting). By sending money to the trustee, the trustor could
potentially increase her own outcome, but risks being exploited by the trustee. Normally, the amount
sent by the trustor is used as a measure of trust. The trustee can return any amount back to the trustor,
but may also decide to keep all the money herself. The amount sent back by the trustee is used as a
measure of trustworthiness.
Several studies have now used the Trust Game to study how trust behavior develops throughout
childhood and adolescence (Belli, Rogers, & Lau, 2012; Harbaugh, Krause, & Liday, 2003b; Sutter
& Kocher, 2007; Van den Bos, Van Dijk, & Crone, 2012; Van den Bos, Westenberg, Van Dijk,
& Crone, 2010) and some studies have also studied the underlying neural mechanisms of these
developmental trajectories using fMRI (Fett, Gromann, Giampietro, Shergill, & Krabbendam, 2012;
Van den Bos, Van Dijk, Westenberg, Rombouts, & Crone, 2011). Overall these studies point to an
increase in trust and trustworthiness from childhood to adolescence, but report conflicting findings
on the development of trust behavior from adolescent to adulthood. In addition, the Trust Game
is sometimes used to study psychopathology during adolescence by comparing adolescents with,
for example, externalizing behavioral problems (Sharp, Burton, & Ha, 2011; Sharp, Ha, & Fonagy,
2011) or autism (Chiu et al., 2008; Koshelev, Lohrenz, Vannucci, & Montague, 2010) to a group of
healthy controls.
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For the interpretation of these studies it is important to understand which individual characteristics

The aim of this study was to investigate the role of risk-taking and peer influence on Trust Game

influence a person’s decision to trust in the Trust Game. Trust in the trust game is generally considered

behavior in an adolescent sample. Based on the apparent distinction between risk-taking in a social

a social concept (McKnight & Chervany, 1996) and studies investigating predictors of trust have

and a non-social context, we hypothesize that trust is related to peer-influenced risk-taking but not

considered individual characteristics such as unconditional kindness (Ashraf, Bohnet, & Piankov,

to risk-taking in a non-social context. Thus, we expect that the social context moderates the relation

2006; Ben-Ner & Halldorsson, 2010), expectations of others (Ashraf et al., 2006; Delgado, Frank,

between risk-taking and trust. To test this hypothesis, a sample of adolescents participated in both

& Phelps, 2005) and betrayal aversion (Aimone & Houser, 2012; Bohnet & Zeckhauser, 2004). Yet,

a Trust Game and a risk-taking game. For the risk-taking game, the participants were randomly

non-social characteristics, notably risk preferences, may also impact on the trust decisions (Karlan,

assigned to two conditions; one group of adolescents performed the task by themselves (individual

2005). After all, the trustor takes a risk by investing money in the trustee, as the trustor can never be

condition) and the other group were accompanied by a schoolmate (peer condition). Adolescents

sure that the trustee is trustworthy. In fact, any form of trust somehow involves risk, because trust

in the peer condition were hypothesized to take more risks than those in the individual condition.

by definition means ambiguity about possible pay-offs or losses. If you trust someone to take care

Furthermore, trust was hypothesized to correlate positively with risk-taking in the peer condition but

of a task, there is a chance this person might intentionally or accidently fail to perform the task. For

not in the individual condition. This association was expected to be absent for trustworthiness, as the

example, in a school group assignment the students must trust the other group members to do their

decision to reciprocate trust does not involve any risk.

part, but risk that one or more group members don’t complete their fair share of the work.

METHODS

The interpretation of research with the Trust Game in adolescence crucially depends on our
understanding of the factors influencing players’ decisions. One of the factors which may well
influence developmental changes in trust behavior during adolescence is risk-taking behavior, which
is known to increase during the adolescent period (see Steinberg, 2004). Initial studies in adult
populations have shown that measures of risk preferences are not correlated with trust as measured
in the Trust Game (see Ashraf et al., 2006; Ben-Ner & Halldorsson, 2010; Eckel & Wilson, 2004).
Experimental support for the distinction between risk-taking and trust comes from a study in which
both a traditional Trust Game and an adapted version of the same game were used, in which the
decision of the trustee was made by a computer algorithm (Houser, Schunk, & Winter, 2010). Risk
preferences predicted scores in the computer version, but not in the traditional version with a human
partner, suggesting a fundamental distinction between risk based on non-social factors and risk based
on interpersonal interactions.

Participants
Participants in the present study were 169 adolescents (83 girls, 49%) with a mean age of 15.2 years
old (SD = 0.5 years, range = 14.1 – 16.9 years). All of the participants were in the third year of
Dutch secondary education (9th grade). Participants were recruited via their schools. Five different
schools in several cities and towns throughout Netherlands agreed to participate. One week before
the testing all eligible students and their parents received a letter to inform them about the research
and to ask for passive consent. All students were willing to participate in the study. This procedure
was in accordance with procedures approved by the ethical committee of VU University Amsterdam.
The participants were randomly divided into an individual condition (59 adolescents) and peer
condition (110 adolescents, of which half performed the risk-taking task as a primary participant and

However, risk-taking as measured in these experiments may not necessarily reflect real-world

the other half as an observer). Ten participants in the individual condition and six participant pairs in

adolescent risk-taking. In real life, adolescent risk-taking often takes place within a social context.

the peer condition had to be excluded for not providing complete test data or not properly following

Typical adolescent risky behavior, such as dangerous driving and substance abuse, often happens

the instructions of the experimenters, leaving 49 participants in the individual condition and 49 pairs

in the presence of peers (Epstein, Bang, & Botvin, 2007; Simons-Morton, Lerner & Singer, 2005;

(participant and observer) in the peer condition.

Windle, 2000). Experimental studies have also found that adolescents are more inclined to take risks
in computer tasks when they are in the presence of peers (Gardner & Steinberg, 2005; O’Brien,

Materials

Albert, Chein, & Steinberg, 2011). Thus, adolescent risk-taking and trust may be related if we take

Trust Game. The Trust Game used in the present study was based on the original game first used

into account the role of social context. In fact, the only study finding a positive relationship between

by Berg et al. (1995). The participants were asked to type in the first letter of their name. Other

risk-taking and trust in adults measured risk-taking in a social context (Schechter, 2007). In this study,

players in the game were also identified by the first letter of their name so that the participant was

villagers from rural Paraguay performed a number of tasks, including a Trust Game and risk-taking

oblivious to the sex, cultural background or any other details of the other players. The participants

task. Unlike most experimental studies, the risk-taking task was performed in direct contact with the

first played five rounds as a trustor and then five rounds as a trustee. Before each round participants

experimenter. This social context may have influenced the risk behavior, leading to an association

saw a screen showing them that they were being connected to another player. Each round was played

between risk-taking and trust.

with different player identified by a different initial. The participants were clearly instructed that
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they would never be connected with the same participant twice. Therefore, the game is considered a

in the balloon. Once this value (between 1 and 128) had been entered, participants watched the balloon

one-shot game. In this game the participants were told that they were connected with a player from

as it was inflated until either the chosen number of pumps was reached or it exploded. Participants

another school. In reality the second player’s choices were made by a computer algorithm. Before the

were then shown a screen confirming the outcome of the trial and stating the point at which the

start of the game, the participants were instructed that they (and the other players) could not keep the

balloon had popped, the number of points they had earned during the trial and the total number of

money made in the game, but that they should play as if they could.

points earned over the course of the game. After 30 trials the participants were shown their final score.

During the first five rounds of the game the subjects played the role of trustor. They were given the
choice to send €0, €2, €4 or €6 to the trustee. If the subject decided to give no money, the round
finished and the trustee was not able to make a decision. The computer then showed the final score
of the round (trustor €6, trustee €0). If the participant decided to give money to the trustee, they were
told that the money had been tripled and that the trustee was now making a decision. After a number
of seconds the trustee’s decision was shown and the final scores of the round were displayed (for
example: trustor €6, trustee €6). The amount sent back to the participant was programmed differently
for each of the five rounds, but was the same for each participant (round 1 = 50% of the total amount
received, round 2 = 33⅓%, round 3 = 0%, round 4 = 50%, round 5 = 33⅓%, ). Thus, independent of
the amount sent to the trustee, participants received the same percentage of their share back from the
trustee, with an exception of participants sending no money.
After playing five rounds as a trustor, the participants played another five rounds as a trustee. Again,
each round started with a screen showing that the participant was being connected to another player.
Thereafter, the computer explained that the trustor was now deciding to give €0, €2, €4 or €6 to the
participant. The amount given by the trustor was preprogrammed and different per round but the
same for each participant (round 1 = €4, round 2 = €6, round 3 = €2, round 4 = €6, round 5 = €4; the
participant received these amounts in threefold as per the rules of the game). Next the participants
could decide how much they wanted to return to the trustor by typing any integer between €0 and
the amount received. Finally, the total score of the round was presented on the screen (for example:
trustor €4, trustee €12). In the experiment, the words ‘trustor’ and ‘trustee’ were not used, neither

This version of the task allows the experimenter to record the total amount of risk the participant
wished to take on each trial, even if the balloon explodes before this level of risk can be taken. For
each balloon, the first pump had a potential gain of 100% (i.e. from 1 point to 2 points) and a 1/128
probability of causing the balloon to explode, the second balloon had a potential gain of 50% (from 2
points to 3 points) and a 1/127 chance of exploding etc. Thus, with each additional pump the risk that
the participants will lose their points increases, while the relative number of points gained decreases.
The participants were ambiguous to the probabilities of the balloon exploding, therefore the task
measures decision making under uncertainty. In the technical literature, uncertainty (probabilities
are unknown) is sometimes distinguished from risk (probabilities are known) (e.g. Sherman, 1974).
However, decision making under uncertainty seems a fitting reflection of adolescent risk-taking
situations in everyday life, such as driving a motorcycle without a helmet or having unsafe sex,
in which the exact probabilities of the consequences are unknown. Several studies have related
performance on the BART task to adolescent and adult self-reports of daily life risk-taking behaviors,
such as substance abuse, delinquency and sexual behavior (Bornovalova, Daughters, Hernandez,
Richards, & Lejuez, 2005; Lejuez et al., 2007; Lejuez, Aklin, Zvolensky, & Pedulla, 2003; Lejuez,
Simmons, Aklin, Daughters, & Dvir, 2004). In this task, the total number of pumps chosen over the
30 trials was used as a measure of risk-taking, independent of whether the balloons exploded or not.
Procedure
All participants performed the two tasks in groups of six in a classroom at their school. The two

were words like ‘trust’ and ‘trustworthiness’.

experimenters present at each session explained the experimental procedure to the participants. Thereafter,

In the statistical analysis, the total amount sent to the trustee, when playing as a trustor, was used as

Game, participants answered four questions regarding the rules of the Trust Game on the laptop. If the

a measure of trust. The percentage over five rounds of the amount received that was returned to the
trustor was used as a measure of trustworthiness.
Risk-taking Game. The Balloon Analogue Risk Task (BART; Lejuez et al., 2002) was used to measure
risk-taking behavior. This is a computerized task, which requires participants to inflate a simulated
balloon displayed on a computer screen. Each pump of air they add to the balloon earns them 1 point,
but also increases the chance of it exploding. If the balloon explodes the participant loses all the
points accumulated during that trial. Participants are unaware of the explosion points, and the aim of
the task is to earn as many points as possible.

two of the six participants played one round of the Trust Game for illustration. Before starting the Trust
participants made any mistakes, they were instructed to ask the experimenter for further explanation.
Next the participants performed the Trust Game on laptops throughout the classroom. Each participant
started the Trust Game individually. The experimenters made sure that none of the participants could
see the other participants or their laptops. Communication between participants was not allowed in the
Trust Game and in case of any doubts about contact between subjects participants were excluded from
the analyses. The trust game was administered in the same way in both experimental groups.
After finishing the Trust Game participants were randomly assigned to the individual or peer
condition. Participants in the individual condition completed the BART individually. In the peer

In this version of the task (based on the adaptation by Pleskac, Wallsten, Wang and Lejuez, 2008)

condition, one participant was randomly selected as the primary participant and the other was given

participants moved a slider on the screen to correspond with the number of pumps they wished to put

the role of observer, and seated beside the participant. The primary participant completed the task
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while the observer watched. The observer was allowed to communicate with the participant, but the
participant made the final decision on each of the trials.

Table 1. Descriptive Statistics for Number of Participants, Number of Girls, Age, Trust Score, Trustworthiness Score and
Risk-Taking Score Separated for the Two Experimental Conditions.
Variable

Individual condition

Statistical analysis

Peer condition

N

%

N

In the analysis, only the data of participants who completed both the Trust Game and the BART

Number of participants

49

-

49

-

were used, thus the data of the participants in the control condition and the primary participants

Number of girls

28

57%

22

45%

M

SD

M

SD
0.5

in the risk condition but not those of the observers. In order to check whether the peer presence

%

manipulation was successful, the risk-taking scores in the individual condition and the peer condition

Age

15.22

0.5

15.17

were compared using a t-test.

Trust

13.63

5.0

15.02

5.7

Trustworthiness

32.9%

14.7%

29.5%

15.4%

To measure whether condition is a significant moderator of the relation between risk-taking and trust,

Risk-Taking

1281

551

1562

509

the interaction between condition and risk-taking on trust was analyzed using linear regression analysis
with condition (0 = individual, 1 = peer), risk-taking (z-scores) and the interaction between these two
(condition * risk-taking) as the independent variables and trust as the dependent variable. Sex (0 =
boy, 1 = girls) and age (centered) were included as covariates. In case of a significant interaction
effect, simple slope analyses were used to further explore the interaction. To check whether the effects
were specific for trust, we repeated the analyses with trustworthiness as dependent variable.

RESULTS
Descriptive statistics and manipulation check
The descriptive statistics of the two experimental groups are depicted in table 1. A cross tab analysis
showed no significant difference in distribution of males and females between the individual
condition and the peer condition (χ2(1) = 1.47, p = .23), Furthermore, t-test analyses showed no
significant differences in age (t(96) = .48, p = .63), trust (t(96) = -1.28, p = .20) or trustworthiness

The analyses were repeated with trustworthiness as the dependent variable. No significant interaction
effect was found between condition and risk-taking on trustworthiness (βinteraction = -.03, t(97) = -.18, p
= .86). This did not change after controlling for age (βinteraction = -.03, t(97) = -.19, p = .85), sex (βinteraction
= -.02, t(97) = -.16, p = .88) or both age and sex (βinteraction = -.02, t(97) = -.16, p = .87).
Table 2. Summary of Regression Analysis for Variables Predicting Trust without Interaction Term (Model 1) and with
Interaction Term (Model 2)
Model 1
Variable
Intercept

β

.239*

.151

.679

.032

.551

1.092

.051

.510

1.070

.048

Age

-.703

1.068

-.068

-.677

1.046

-.065

Sex

-1.149

1.122

-.107

-1.323

1.102

-.123

2.114

.959

Condition

14.451

SE B

.519

R2

A regression analysis with trust as dependent variable showed that there is a significant interaction

B

.968

manipulation worked, a t-test was used to test the difference in risk-taking between the individual

Regression analyses

Model 2
β

1.142

Risk-taking x Condition

than the individual condition group (t(96) = -2.62, p = .01).

SE B

14.646

Risk-taking

(t(96) = 1.13, p = .20) between the two conditions. In order to check whether the peer presence
condition and the peer condition. As expected, the peer condition group scored significantly higher

B

.102

.953

7

.295*

.147

*p < .05

DISCUSSION

between condition and risk-taking on trust (βinteraction = .29, t(97) = 2.14, p < .04). This interaction

The results confirm our hypothesis that social context moderates the relation between trust and

effect remained significant after controlling for age (βinteraction = .28, t(97) = 2.12, p = .04), sex (βinteraction

risk-taking in a group of adolescents. A positive correlation was found between trust and peer-

= .30, t(97) = 2.22, p = .03) and both age and sex (βinteraction = .30, t(97) = 2.20, p = .03). The details of

influenced risk-taking, whereas no correlation was found between trust and risk-taking in a non-

this regression analysis are provided in table 2. In addition, simple slope analyses revealed that risk-

social context. The influence of a peer on risk-taking decisions thus affects the relation with trust

taking was not significantly related to trust in the individual condition (Brisk-taking = .15, t(48) = .22, p =

decisions. Adolescents who take more risks in the presence of a peer also show higher levels of

.82). However, in the peer condition the effect of risk-taking on trust was significant (Brisk-taking = 2.27,

trust in others within a social interaction. When the analyses were repeated with trustworthiness as

t(48) = 3.14, p = .002). The slopes of this interaction are plotted in figure 1.

a dependent factor no effects were found, showing that the effect is specific for trust. The results
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The one study that did find a positive relation between risk-taking and trust in adults (Schechter,

19

2007) measured risk-taking in a social context; that is, in direct interaction with an experimenter.

18

These previous findings indicate that the moderating role of social context on the link between risk-

17

taking and trust, as found in adolescents, may also be present in adults, although more research is
necessary to investigate this hypothesis. In general, the results support the conclusion that there is a

Trust

16

Individual

15

Peer

14

fundamental distinction between risk-taking in a social and a non-social context (Houser et al., 2010).
This distinction is reinforced by recent studies showing these differences at a neurobiological level
(Baumgartner, Heinrichs, Vonlanthen, Fischbacher, & Fehr, 2008; Fehr, 2009; Kosfeld, Heinrichs,

13
12

Zak, Fischbacher & Fehr, 2005; Lauharatanahirun, Christopoulos, & King-Casas, 2012).

11

Both the Trust Game and the peer-influenced risk-taking task are essentially social tasks. However,

10

Low Risk-Taking

High Risk-Taking

Figure 1. Plot of slopes for the interaction between risk-taking and condition (individual or peer) on trust, using sex and
age as control variables. In the plot, low risk-taking is set at -1 standard deviation from the mean and high risk-taking at
+1 standard deviation.

the social aspect of the two tasks are rather different. In the Trust Game, the participant’s decisions are
considered social because they directly interact with another player and the decisions made influence
their mutual outcomes. However, all interactions occur online without the participant ever seeing the
other player or knowing anything about him or her. In the peer-influenced risk-taking task, the observing
peer was a classmate in direct contact with the participant, who did not play a direct role in the actual
task. Our results show that despite these differences in the type of social interaction, the decisions made

empathize that trust is a social concept. Although trusting someone might be a risky decision, the

in both tasks are related to each other. It could be that sensitivity to the influence of peers not only

decision to trust is only predicted by risk-taking in a social context. Especially in adolescence, when

impacted the decision in the risk task, but also played a role in the decisions made in the Trust Game.

risk-taking behavior is common and sensitivity to peer influence is strongest (Gardner & Steinberg,

Adolescents who are very sensitive to peer influences may have invested more money because they

2005; Steinberg & Monahan, 2007), understanding the basis of trust, and its relation to risk-taking,

realized that their decision to trust would be seen by and have an influence on the second player.

is important.

The present study may also be of significance in understanding the role of peer-influenced risk-

The results of the present study help us to interpret the results of previous studies using the Trust

taking in adolescents. The results support the notion that adolescents are more likely to take risks

Game in adolescent populations. The current results indicate that developmental trajectories of trust

in the presence of peers (Epstein et al., 2007; Gardner & Steinberg, 2005; Haynie, 2001; O’Brien et

throughout adolescence are not simply the result of the development of risk-taking preferences. Rather,

al., 2011; Simons-Morton et al., 2005). Yet, adolescent risk-taking is often costly, as is reflected in

it seems that peer-influenced risk-taking might be an important factor underlying the development

statistics showing high numbers of injuries and deaths due to homicides and accidents in adolescents

of trust, among other factors, such as altruism (Ashraf et al., 2006; Ben-Ner & Halldorsson, 2010)

(e.g. Eaton et al., 2008; Steinberg, 2004). This raises questions on the adaptive value of adolescent

and perspective-taking skills (Fett et al., 2014; Van den Bos et al., 2011) that keep developing

risk-taking and the role of peer influence. Several authors have suggested that adolescents might

throughout adolescence (Dumontheil, Apperly, & Blakemore, 2010; Güroğlu, Van den Bos & Crone,

benefit from their risk-taking behavior because it allows them to explore adult behavior and helps

2009). Similarly, the present results may help to explain abnormal trust behavior in adolescents with

them to impress and be accepted by their peers (Casey, Getz, & Galvan, 2008; Crone & Dahl, 2012;

psychopathology (Chiu et al., 2008; Koshelev et al., 2010; Sharp, Burton, et al., 2011; Sharp, Ha, et

Spear, 2000) The relation between peer-influenced risk-taking and trust found in the present study

al., 2011) by highlighting the role of risk-taking and peer influences. The results support the notion

implies that peer sensitivity might also promote collaboration between adolescents. It could be argued

that patient-specific behavior in the Trust Game is related to the deficits in social cognition which

that adolescent peer sensitivity is adaptive because it enhances trust and thereby facilitates forming

characterize certain disorders (Nelson, Leibenluft, McClure, & Pine, 2005).

bonds with peers. Thus, although the maladaptive consequences of peer-influenced risk-taking, such

Although the relation between risk-taking and trust in adolescence has not extensively been studied,
several studies have examined this relation in adult populations. Most of these studies were not

as substance abuse and risky driving, are often emphasized, peer sensitivity may also lead to positive
outcomes facilitating adolescent cooperation, presumably leading to adaptive advantages.

able to find the expected relation between trust and risk-taking (Ashraf et al., 2006; Ben-Ner &

Some methodological concerns of the present study have to be discussed. First, the tasks used in

Halldorsson, 2010; Eckel & Wilson, 2004; Houser et al., 2010). The results of the present study

the study had to be modified to suit testing an adolescent population in a school setting. Therefore,

give a possible explanation for this fact: these studies measured risk-taking in a non-social context.

the participants were not connected with a real-life peer in the Trust Game, but with a computer
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algorithm. Although we told players they were playing with real persons, it is possible that some
adolescents did not believe this. This method was approved by the ethical committee of the VU
University. In addition, participants were not actually paid in the Trust Game nor did they receive
monetary incentives for points won in the risk task. This decision was made because schools did not
find it appropriate to pay students for activities within the school context. Some studies show that
the use of hypothetical rewards does not necessarily influence research outcomes (Locey, Jones,
& Rachlin, 2011; Madden, Begotka, Raiff, & Kastern, 2003), however other studies have found
contrary results (Holt & Laury, 2002; Vlaev, 2012 ).

CHAPTER

In summary, the present study shows that adolescent trust as measured in the Trust Game is only
related to peer-influenced risk-taking and not to non-social risk-taking. This finding contributes to the
understanding of adolescent trust and risk-taking and facilitates interpretation of adolescent research
using the Trust Game.
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ABSTRACT

INTRODUCTION

Gender differences are clearly noticeable in education in both performance and preferences.

Students differ substantially in their educational achievements and trajectories and gender is an

Neuroscience offers a promising method for exploring these differences. In the popular media, the

important predicting factor. For example, in most Western countries more girls than boys graduate

idea of completely distinct male and female brains is often advocated. However, in reality the issue

from high school, while male students strongly outnumber female students in mathematics and

of gender differences in the brain is more complicated. Moreover, the use of neuroscientific findings

technology related courses (Barone, 2011; Buchmann & DiPrete, 2006; Halpern et al., 2007; Snyder

in education has proven to be a thorny endeavour. In this article, we will critically discuss several

& Dillow, 2012). It is likely that these gender differences in education are the result of cultural norms

issues arising from the research on gender in the brain in relation to education. First, what is actually

and stereotypes (e.g. Ceci, Williams, & Barnett, 2009; Gunderson, Ramirez, Levine, & Beilock,

known about sex differences in the brain will be discussed. Second, several difficulties associated

2012) but also of individual differences in interests (e.g. Croson & Gneezy, 2009; Su, Rounds, &

with the interpretation of neuroscientific research on these differences will be pointed out. Third, we

Armstrong, 2009) and, arguably, perceived or actual differences in abilities (e.g. Else-Quest, Hyde, &

will discuss why caution is needed in the implementation of neuroscientific findings in education.

Linn, 2010; Hyde, Lindberg, Linn, Ellis, & Williams, 2008; Mullis, Martin, Kennedy, & Foy, 2007).

Finally, possible future directions for the field of brain, gender and education will be described.

Over the last three decades, the literature on psychological differences between the sexes has been
complemented by studies elucidating the basis of these differences in the brain. These studies
have generated important evidence for structural and functional differences between the sexes,
which potentially may reveal the neural mechanisms underlying these differences. However, the
interpretation of the brain findings is far from straightforward. First, the relationship of brain
differences to overt behavior is not always clear. Second, just like differences in cognition and
emotion, gender differences in the brain result from an intricate interplay between biological and
social factors (e.g. Beltz, Blakemore, & Berenbaum, 2013; McCarthy & Arnold, 2011). Yet, in the
popular media, gender differences are often simplified, generalized and exaggerated, sometimes
favouring a strictly biological account of gender differences as hard-wired in the brain (e.g. Hurst,
2013), but in other sources emphasizing a highly plastic brain, that we can easily manipulate ourselves
(e.g. Kennedy, 2013).
While the risk of simplified interpretations and misapplications of scientific findings is clearly not
restricted to neuroscience, the popularity of brain research - as reflected in the number of brain-related
newspaper articles, books and even games (e.g. Griffiths, 2013; Hurley, 2012; Welham, 2013) - calls
for increased caution in communicating neuroscientific results (Racine, Bar-Ilan, & Illes, 2005).
Education is one area in which neuroscientific findings have been received with enthusiasm, and
sometimes unfounded claims have been made as to the implementation of these findings (HowardJones, 2009; Lindell & Kidd, 2011; Pasquinelli, 2012). One of these claims is that distinct male and
female brains exist, and therefore boys and girls should receive specialized education (e.g. Sax,
2006). Other popular claims are unrelated to gender, and for example, propose that we use only 10%
of our brain, and that people can be distinguished as “left and right brainers” (Dekker, Lee, HowardJones, & Jolles, 2012). In contrast, the enthusiasm for brain-based accounts of learning has also led
to thoughtful discussions on how to bridge the gap between education and neuroscience (Ansari,
Coch, & De Smedt, 2011). Clearly, the neuroscientific approach is of great value in understanding
the origins of gender differences, given that nature and nurture are both represented in brain structure
and function, and these insights may eventually inform educational practice. However gross
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misinterpretations or exaggerations (e.g. Frean, 2008; Hurst, 2013) of findings do not do justice to

to emotional processing and sexual behavior. The caudate and hippocampus, structures generally

the sophisticated work of neuroscientists, and may introduce wrong practices in education (Geake,

related to the learning and memory system, are larger in women (Beltz et al., 2013; Cosgrove et al.,

2008). It would be highly unfortunate if the emergence of neuromyths and flawed brain based

2007; Lenroot & Giedd, 2010). Apart from these key structures, several studies have shown gender

educational programmes eventually discredit the potential of neuroscience for education.

differences in other brain regions. However, these findings are less consistent, with differences in

The aim of the current article is therefore to discuss the research on gender differences in the brain,
focusing specifically on the interpretation and implications of the results. First, we will summarize the

areas that were not always a priori hypothesized and/or could not be replicated in other studies
(Cosgrove et al., 2007).

evidence for differences in the brain between males and females. It is beyond the scope of this article

Functional differences are differences in brain activation during rest or during the execution of specific

to cover all research on gender differences in the brain, therefore main findings will be presented,

tasks, often measured using functional Magnetic Resonance Imaging (fMRI). Gender differences in

referring to other reviews where applicable. Second, we will discuss the interpretation of the observed

fMRI activation have been found in a wide range of behavioral tasks (see Beltz et al., 2013), such

gender differences, pointing out the complexities in the interpretation of brain imaging results and

as emotion processing (e.g. McRae, Ochsner, Mauss, Gabrieli, & Gross, 2008; Schienle, Schäfer,

focusing on the different causes of brain gender differences. Third, we will discuss the implementation

Stark, Walter, & Vaitl, 2005), executive functioning (e.g. Boghi et al., Van den Bos, Homberg, &

of neuroscientific findings about gender for education, emphasizing that caution is necessary.

De Visser, 2013) and spatial processing (e.g. Clements-Stephens, Rimrodt, & Cutting, 2009; Grön,
Wunderlich, Spitzer, Tomczak, & Riepe, 2000). In general, there is evidence that women more often
use both hemispheres when performing a task while men are more likely to use just one hemisphere

THE EVIDENCE
Gender differences in the brain pertain to both structure and function. Regarding structural differences,
there is clear evidence from both post mortem studies and structural Magnetic Resonance Imaging
(MRI) studies for a difference in total brain volume between men and women. In line with general
gender differences in height and weight, the average adult male brain is about 9-12% larger than
the average female brain (Beltz et al., 2013; Giedd & Rapoport, 2010; Lenroot & Giedd, 2010).
This basic difference in brain size makes it somewhat difficult to study more specific issues, such as
differences in gray matter (where the cell bodies of neurons are located) and white matter (where the
axons which transmit signals between different brain regions are located). When controlling for brain
volume, women have a higher percentage of gray matter and men have a higher percentage of white
matter, although the evidence for the latter difference is less consistent (Beltz et al., 2013; Cosgrove,
Mazure, & Staley, 2007). There is no clear consensus on the significance or interpretation of these
gender differences.

(Beltz et al., 2013).
The evidence for sex differences in the brain goes well beyond the evidence presented here and is
described in more detail in several review papers (e.g. Beltz et al., 2013; Cosgrove et al., 2007; Giedd
et al., 2012). Although a large number of recent studies have together yielded robust evidence for
gender differences in functional brain activation, the findings have not always been consistent. This
is mainly the result of differences in research design and the use of small sample sizes (Beltz et al.,
2013). Still, there is clear evidence for average gender differences in the brain, ranging from overall
size to differences in specific brain regions. However, it is equally clear that the notion of distinct
male and female brains, as sometimes suggested in the popular press, is not supported. In the end,
gender differences in the brain are not large enough to categorize men and women. To illustrate this,
Giedd and Rapoport (2010) point out that the effect sizes of most gender differences in neuroimaging
studies are only half as large as gender differences in height. And although men are on average
taller than women, height alone is not an effective way of determining someone’s sex. In the next
paragraph we turn to the interpretation of the observed brain gender differences.

In addition, longitudinal data shows that boys have a larger brain volume than girls throughout
development. However, the peak volume of the brain is reached at a younger age in girls (10.5 years)
than in boys (14.5 years), suggesting that brain maturational processes occur earlier in girls (Giedd
& Rapoport, 2010; Giedd, Raznahan, Mills, & Lenroot, 2012; Lenroot et al., 2007). The white matter
volume increases linearly throughout development in both genders, but the volume of gray matter
peaks in pre-adolescence, again a few years earlier in girls than in boys (Giedd et al., 2012; Lenroot

THE INTERPRETATION
Neuroimaging research primarily provides insight into neural mechanisms. Yet, its potential for
understanding behavior is tremendously appealing, the popularity of brain research with the general

et al., 2007).

public being a clear expression of this. Unfortunately, this is also an area with perils and pitfalls,

Differences between the sexes have also been studied in specific brain structures. There is evidence

or in specific structures, cannot readily be linked to differences in function. The same holds for

that on average men have a larger amygdala and hypothalamus; structures which are often related

differences in functional activation: less activation does not necessarily mean that the brain areas in
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THE IMPLEMENTATION

question are less efficient or function on a lower level. In addition, neuroanatomical differences may
be associated with functional activation patterns. Thus, in the absence of clear behavioral indicators,
interpretation of brain research in terms of the behavioral implications is a thorny issue. If, on the

Unfortunately, while the complexity of the origin of gender differences is increasingly being

other hand, significant performance differences are found, the question arises to what extent neural

recognized, leading to calls to join forces in research (Beltz et al., 2013; Berenbaum et al., 2011),

differences reflect task-specific factors, or non-specific factors such as lack of motivation (Kaiser,

this is not yet reflected in increased caution in translating research findings to the classroom. Popular

Haller, Schmitz, & Nitsch, 2009; Poldrack, 2008).

misconceptions about male and female brains are finding their way to the educational world. Policy

In the area of gender differences, many studies have reported differences in brain activity in the
absence of differences in behavior. For example, some fMRI studies have found gender differences in
neural networks involved in language processing (e.g. Baxter et al., 2003; Chen et al., 2007; Clements
et al., 2006) but no differences at the behavioral level. Such findings suggest that sometimes activity in
different brain structures in men and women underlies similar behavior, which is possibly indicative
of different strategies. Yet, the interpretation of these strategies relies on how well the function of
the brain areas involved is understood, as the behavior has to be inferred from the brain. This reverse
inference is to some extent problematic, because brain areas may have multiple functions (Poldrack,
2006). Additionally, it is possible that gender differences in the brain may prevent rather than cause
differences in behavior. In animal research, male and female brain structures have been found to be
different to ensure similar behavior under different circumstances, such as sex-specific hormonal
influences (De Vries & Södersten, 2009).
Similar complexities arise when neuroimaging research is used to elucidate the possible causes of
behavior. A linear model of genetic differences leading to hormonal differences leading to brain
differences is appealing, but much too simple (Beltz et al., 2013; Berenbaum, Blakemore, & Beltz,
2011; McCarthy & Arnold, 2011). Factors in the social and cultural environments are able to shape
the development of both structural and functional aspects of the brain and may even trigger epigenetic
changes (e.g. McGowan et al., 2009). This way, the social environment may influence long-term
abilities and preferences. For example, if boys spend more time playing ball sports or playing with
construction toys (such as building blocks) this may enhance the development of their brain areas
for spatial reasoning (e.g. Draganski et al., 2004). And if the cultural stereotype holds that girls are
less able to do exact sciences, this may well affect their performance accordingly, and establish
a behavioral preference for other topics, even at the level of the neural signaling of reward (e.g.
Mitchell, Ames, Jenkins, & Banaji, 2009). The area of gender differences may thus offer an exciting
opportunity to investigate how genetic, hormonal and social influences may act in concert to produce
differences in brain structure and function. But equally, this complexity requires a careful and
nuanced communication of research findings to the general public. Issues around the implementation
of neuroimaging research on gender differences in the brain are discussed in the next section.

makers, school principals and teachers, looking for ways to improve education, may be drawn to brain
explanations of gender differences based on the authority that comes along with neuroscience. For
instance, in an interview in The Times, psychologist Leonard Sax argues that “boys and girls should
be educated in separate classes because their brains are hard-wired to learn in different ways” (Frean,
2008). While many people would argue that more evidence is needed before engaging in such highimpact educational reforms, the risks associated with the current popularity of brain research may
also be much more subtle. Brain research may form a new source to fuel gender-specific educational
expectations, and there is ample evidence that such expectations influence educational attainment,
at the level of parents and teachers (Gunderson et al., 2012) and society (Nosek et al., 2009), even
when they are implicit. Thus, when gender differences are incorrectly or preliminary considered to
be inherited, this can easily lead to the conclusion that gender differences are insurmountable, leading
to gender specific expectations which may impact on educational outcome, thereby reinforcing the
differences.
A further risk is associated with the tendency to describe the brain as an independent personal identity
that is to some extent out of the control of the person herself, also referred to as “brainism” (Racine et
al., 2005). Teachers or students may read an article or book about “how the brain learns” (e.g. Sousa,
2005) and perceive the brain as an independent learning device. This is conceptually incorrect (the
brain does not learn, only a person can learn), and may again lead to an underestimation of the extent
to which learning is influenced by the students themselves, their teachers, parents and environment.
To prevent misapplication of brain gender research in the classroom, it is important to consider
this field as part of the emerging field of neuroscience and education. In this field, neuroscientists
work together with both educational scientists and educational professionals to investigate how
knowledge on brain development can be integrated with knowledge about learning and teaching, to
eventually improve education. A good example of the application of science is the impact of research
on adolescent development on the juvenile justice system. In this field, practitioners, policymakers,
health care professionals and scientists from different disciplines are collaborating to improve public
policy (Steinberg, 2009). There is growing consensus that the field of educational neuroscience can
only advance by investing in an interdisciplinary, bidirectional, reciprocal collaboration between the
disciplines of neuroscience and educational science (Ansari et al., 2011). Neuroscience is relatively
new to the area of education, and should therefore benefit from other sciences with a long history of
studying and understanding persons in educational contexts. For example, research showing different
developmental trajectories in the brains of adolescent boys and girls can help to understand gender
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differences in school attitude and performance. However, in itself this knowledge is not sufficient

science and philosophers of education informing neuroscience about what works in the classroom, as

to set up gender-specific educational programs. Therefore, (among other things) behavioral research

well as the meaning of education. Evidently, gender differences in the brain and the classroom could

is needed on the development of related functions, such as planning, motivation, self-control,

be an important aspect of research on education and neuroscience. Only by carefully integrating

educational research on effective approaches to children with different attitudes and performance,

these fields of research and the experiences of practitioners in education can neuroscientific research

and theoretical research on the aims and ideals education entails or strives to achieve. Similarly, the

findings be validly implemented in the classroom.

question of whether children should be schooled in single-sex classes cannot just be answered by
neuroscience, not even if research on gender differences in the brain would have led to a complete
understanding of their origins and meaning. Such claims can only be justified in combination with
educational, psychological and philosophical arguments.

CONCLUSION
The evidence for gender differences in brain structure and function is impressive but not yet
conclusive and consistent. The interpretation of the findings on a behavioral level is often still
speculative. Therefore, direct implementation is much too preliminary. Well-meaning educators and
policy makers may do more harm than good in their efforts to implement state-of-the-art science. Just
as well-meaning neuroscientists may not realize the impact of their complex neural explanations and
appealing brain images on the educational reality.
Misinterpretation and misapplication of science is a problem for all areas of science. However, the
problem may be even more pressing for neuroscience because of the authority that comes along with
the field. As an illustration, the presence of brain images in a paper on cognitive processes led to higher
rating of scientific merit of the reported research (McCabe & Castel, 2008). Similarly, it is likely that
teachers are more easily impressed and persuaded by an article explaining gender differences using
brain scans than by an article using more conventional psychological measurements (see Weisberg,

8

Keil, Goodstein, Rawson, & Gray, 2008). Along with this authority comes the responsibility to inform
practitioners on the limitations of neuroscience and to temper their expectations. Neuroscientists
should keep in mind the possible impact of their research once it makes its way to the general public
(Beck, 2010; O’Connor, Rees, & Joffe, 2012).
Neuroscience is a promising field that potentially could be of great value to education. Brain research
may tell us more about the fundamentals of learning. It could help to disentangle the conditions
under which children and adolescents are best able to study. Gender differences can also be better
understood by exploring their neural basis and this could lead to a better adjustment of education to
boys and girls. However, this can only be achieved in an interdisciplinary collaboration that aims to
integrate knowledge from neuroscience, developmental psychology and educational science into the
new field of educational neuroscience (Ansari et al., 2011; Coch & Ansari, 2012; Fischer, Goswami,
& Geake, 2010; Samuels, 2009). This field should be inherently bidirectional, with neuroscience
informing education about the neural mechanisms relevant to learning and teaching, and educational
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Adolescence is a period of drastic social reorientation (Forbes & Dahl, 2010; Nelson, Leibenluft,

In addition, we have used the Trust Game (Berg, Dickhaut, & McCabe, 1995) to study trust and

McClure, & Pine, 2005). This reorientation makes adolescent social cognition an essential subject

trustworthiness. Other studies investigating adolescent social cognition have also used the Trust

for understanding adolescent behavior. The studies described in this dissertation aimed to explore

Game (e.g. Van den Bos et al., 2010) and a range of other social dilemmas, such as the Prisoner’s

different aspects of social cognition in adolescence. The objective of this chapter is to discuss the

Dilemma (e.g. McClure et al., 2007), the Ultimatum Game (e.g. Güroğlu, Van den Bos, & Crone,

preceding chapters and to consider a number of additional points. The first paragraph of this chapter

2009) and the Public Goods Game (e.g. Chung, Yun, Kim, Jang, & Jeong, 2011). The use of these types

discusses the various methods that can be used for measuring social cognition. Thereafter, the findings

of social dilemmas allows researchers to scrutinize cooperation in an experimental way. Although

of this dissertation are discussed in three separate paragraphs on the basis of the three objectives set

the cooperation situations presented in social dilemmas do not directly reflect real-life adolescent

out in the general introduction: The first part discusses the development of social-cognitive variables,

cooperation (such as school assignments), their advantage is that they allow for the study of motives

the second part discusses sex differences in adolescent social cognition and the third part discusses

for cooperation under experimental conditions. Like in many other studies using social dilemmas

the findings regarding adolescent trust behavior. A final paragraph gives some suggestions for future

in adolescents, in the Trust Game used in the studies described in this thesis, the participants were

research, both fundamental and applied. In addition, possibilities for implementation in educational

not truly in contact with another adolescent, although they believed that they were. Moreover, the

practice are discussed.

pay-offs in the tasks were hypothetical. These factors may have influenced our findings although it is
more likely that these factors have influenced the strength of the found effects than the directions of

Measuring social cognition
Social cognition is a broad concept that refers to all cognitive processes related to social information.
The exact conceptualization of social cognition differs between the major specialties in the domain
of psychology, i.e. social psychology, cognitive psychology, neuropsychology and developmental
psychology. Accordingly, the methods used to measure social cognition vary widely. Studies on
social cognition have used questionnaires (e.g. Baron-Cohen & Wheelwright, 2004; Collins,
Westra, Dozois, & Stewart, 2005), peer nomination techniques (e.g. Jackson, Barth, Powell, &
Lochman, 2006; Verlinden et al., 2014), priming experiments (e.g. Dixon & Maddox, 2005; Huang
& Liu, 2005), social dilemmas (e.g. Nikiforakis, 2008; Van den Bos, Westenberg, Van Dijk, &
Crone, 2010), physiological measurement (e.g. Kylliäinen & Hietanen, 2006; Moor, Crone, & Van
der Molen, 2010), observational methods (e.g. Bylund & Makoul, 2002; Funder, Furr, & Colvin,
2000), social network analyses (e.g. Ennett et al., 2006; Valente, Fujimoto, Chou, & Spruijt-Metz,
2009), behavioral tasks (e.g. Dumontheil, Apperly, & Blakemore, 2010; Golan, Baron-Cohen, &
Hill, 2006) and various other measurements (e.g. Gardner & Steinberg, 2005; Schnall, Harber,

these effects (e.g. Daniel Balliet, Parks, & Joireman, 2009; Locey, Jones, & Rachlin, 2011).
Finally, in the study described in chapter 7 another method for studying social cognition was used.
In this study, one group of adolescents performed a risk-taking task by themselves while another
performed the task in the presence of a peer. This manipulation of the social context was first used
by Steinberg and colleagues in studies on adolescent risk-taking (e.g. Gardner & Steinberg, 2005;
O’Brien, Albert, Chein, & Steinberg, 2011). Moreover, manipulation of the social context has also
been used in a wide range of other paradigms (Hassanein & Head, 2007; Shriver, Young, Hugenberg,
Bernstein, & Lanter, 2008). By applying a multi-method approach to the measurement of social
cognition (i.e., behavioral tasks, social dilemmas, self-report, experimental manipulations), this
thesis aimed to capitalize on the strengths of the different techniques.
Social-cognitive development
The studies described in chapter 2 and 3 investigate the development of social-cognitive variables

Stefanucci, & Proffitt, 2008).

in early adolescence. The study described in chapter 2 shows that mindreading skills and social

The objective of the studies described in this dissertation was to use a wide range of different

mindreading skills and a prosocial orientation rate themselves as more empathizing one year later.

measures. One way of doing this was to focus not only on social skills, but also on the willingness to

Chapter 3 deals with these three social-cognitive variables and their relation with school performance.

cooperate with others. A large proportion of the research on adolescent social cognitions have used

The findings show that both mindreading and empathizing are predictors of secondary school

measures for social skills, such as emotion recognition (e.g. Thomas, De Bellis, Graham, & LaBar,

performance in the following year.

2007) or understanding perspective of others (e.g. Dumontheil et al., 2010). However, as the research
presented in this thesis shows, social development is not just a matter of being able to understand
and interact with others, but also about being willing to do so. The role of this attitude towards social
interaction is an underrepresented area in studies on adolescent social cognition which tends to focus
on social skills. Therefore, social value orientation and its relation to other social and non-social
factors was a main focus of this dissertation.
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value orientation are predictors of self-reported empathizing at later age. Adolescents with good

These findings support the results from a long line of research on the positive effects of healthy social
development. Social skills have been found to be positively related to self-esteem (Laible, Carlo,
& Roesch, 2004), well-being (Chris Segrin, Hanzal, Donnerstein, Taylor, & Domschke, 2007) and
peer acceptance (Greco & Morris, 2005). Adolescents who lag behind in their social skills have an
increased risk of depression (C. Segrin & Flora, 2000), social anxiety (Erath, Flanagan, & Bierman,
2007), delinquency (Bennett, Farrington, & Huesmann, 2005) and are more frequently the victim
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of bullying (Fox & Boulton, 2005). The findings of chapter 2 and 3 suggest that training programs

and gender stereotyping. This view argues that the behavior of men and women is shaped by cultural

for adolescents who lack sufficient social skills might be important. Moreover, these findings may

gender roles and constructions (Martin, Ruble, & Szkrybalo, 2002; Wood & Eagly, 2002). A majority

help the construction of these programs in the future, for example by highlighting the role of the

of researchers now agree that most sex differences are the result of a complex interaction between

willingness to cooperate with others.

both genetic and cultural influences and the main debate is now about the relative contribution of these

Sex differences
Several of the chapters report differences between boys and girls and two chapters (chapter 4 and
8) deal with this matter explicitly. In the domain of social behavior and cognition the evidence for
sex differences is overwhelming. Studies have found sex differences in empathy (Baron-Cohen
& Wheelwright, 2004; Endresen & Olweus, 2001), emotion recognition (McClure, 2000; Thayer
& Johnsen, 2000), prosocial behavior (Beutel & Johnson, 2004; Eisenberg, Cumberland, Guthrie,
Murphy, & Shepard, 2005), interpersonal aggression (Burton, Hafetz, & Henninger, 2007; Card,
Stucky, Sawalani, & Little, 2008), cooperation preferences (D. Balliet, Li, Macfarlan, & Van Vugt,
2011; Croson & Gneezy, 2009), attitudes towards sex (Lippa, 2009; Schmitt, 2005), communication
styles (Chaplin, Cole, & Zahn-Waxler, 2005; Leaper & Robnett, 2011) and many other aspects of
social behavior. Some of these differences already emerge in early childhood (e.g. Else-Quest, Hyde,
Goldsmith, & Van Hulle, 2006; McClure, 2000) and many of these sex differences have been found
in adolescent populations (e.g. Card et al., 2008; Piko, 2001).
The vast majority of these studies find that women (or girls) have better social skills than men (or
boys) and that girls tend to be ahead of boys in their social development. The findings on three of
our main social-cognitive measures support this female advantage compared to same-age boys. In
all our studies girls constantly outperformed boys in the mindreading task, had higher self-reported
levels of empathy and were more likely to have a prosocial value orientation. However, evidence for
higher levels of trust in boys than in girls is found in the study described in chapter 4. Thus, although
boys may be behind on some aspects of their social development, certain situations, such as trust
decisions, may induce higher levels of cooperation in them. This finding shows that simply viewing
girls as more cooperative does not do justice to the complex relation between gender and cooperation
preferences (Croson & Gneezy, 2009). It is important to note that research on sex differences tends
to be surrounded by controversies and ideological debates. Some authors have claimed that although
there are sex differences in human behavior and personality, these differences tend to be relatively
small and that there are more similarities between men and women than differences (Carothers &
Reis, 2013; Hyde, 2005). Others claim that certain sex differences are fundamental and that these
significantly affect behavior in everyday life (Croson & Gneezy, 2009; Del Giudice, Booth, &
Irwing, 2012). An even more controversial question is the origin of sex differences. Some researchers

factors (Lippa, 2009; Stewart-Williams & Thomas, 2013). In chapter 8, we have argued that research
on sex differences in neuropsychological and cognitive processes benefits from an understanding of
both neurobiological (including genetics) and cultural influences.
Adolescent trust
The topic of chapter 4, 5, 6 and 7 was adolescent trust behavior. Three of these studies used the Trust
Game to study trust and trustworthiness, whereas in chapter 6 these concepts were studied using trust
and trustworthiness dilemmas. Trust is a fundamental part of human social functioning essential for
most forms of social and economic interaction. Therefore, understanding adolescent trust behavior is
crucial for understanding adolescent social behavior in a wider sense. Previous studies on adolescent
trust and trustworthiness have mostly focused on their developmental trajectories (Belli, Rogers,
& Lau, 2012; Sutter & Kocher, 2007; Van den Bos et al., 2010) and the development of the neural
processes involved (Fett, Gromann, Giampietro, Shergill, & Krabbendam, 2012; Van den Bos, Van
Dijk, Westenberg, Rombouts, & Crone, 2009, 2011). Therefore, in this dissertation the focus was not
on developmental trajectories, but on how factors such as sex, prosocial orientation, mindreading
skills and cooperation motives are related to adolescent trust behavior. The findings show that a
prosocial orientation is positively related to levels of trust and trustworthiness in adolescents. Even
though boys are more likely to have a proself orientation, they display higher levels of trust than girls.
This means that sex and prosocial orientation are independent predictors of adolescent trust. Earlier
studies have shown that perspective taking skills can help adolescence in their trust decisions (Fett et
al., 2014; Van den Bos, Van Dijk, & Crone, 2012). In chapter 5, we used mindreading to investigate
how the effect of taking someone’s perspective on trust may be moderated by the adolescent’s social
value orientation. The results show that there is no correlation between mindreading and trust in
prosocials, whereas in proselfs mindreading is negatively correlated to trust. These results indicate
that proselfs with good mindreading skills are more likely to conclude that their trust may be exploited.
Chapter 6 extends these findings on the social motives involved in trust and trustworthiness decisions
by manipulating the specific features of these decisions instead of measuring the social orientations
of the adolescents. The results of this chapter show that inequality aversion is a main motive for
adolescent trust. This means that one of the reasons adolescents trust others in social dilemmas is to
distribute the outcomes fairly between themselves and other players.

claim that the best way to understand differences between men and women is to study their genetic

The study described in chapter 7 examined the influences of risk-taking and peer influences on

differences and their evolutionary histories. In this view, gender differences in sexual behavior, but

adolescent trust behavior. Risk-taking behavior is one of the most studied aspects of adolescent

also in social behavior in general, are the results of different adaptive strategies that have evolved in

behavior (Steinberg, 2004). Adolescents are known for their risky and reckless behavior, such as

men and women throughout our evolutionary past (Confer et al., 2010; Simpson & Van Vugt, 2009).

dangerous driving, unsafe sex and substance abuse. These sorts of behaviors lead to high numbers

On the other hand, from a socio-cultural perspective sex differences are the result of cultural learning

of injuries and deaths in adolescence in comparison with other life phases (Eaton et al., 2008).

106

107

9

Chapter 9

Concluding Remarks

Risk-taking behavior often occur in the presence of peers (Epstein, Bang, & Botvin, 2007; Simons-

also will for empathizing. Future studies may further investigate the role of a willingness to care for

Morton, Lerner, & Singer, 2005). Accordingly, experimental studies have shown that manipulating

others in social development and possibly try to incorporate the promotion of both skill and will into

peer presence strongly enhances adolescent risk-taking (Gardner & Steinberg, 2005; O’Brien et al.,

social skill training programs. The findings regarding the relation between social-cognitive variables

2011). The results of chapter 7 show that adolescent risk-taking behavior is only related to trust

and school grades described in chapter 3 invoke questions on the mechanisms by which these are

when the risk-taking task is performed in the presence of a peer and not when the task is performed

related. One way to do this is to study adolescent cooperation in ways that are closer related to school

individually. These findings indicate that peer-influenced risk-taking does not only have maladaptive

practices, such as collaborations in school projects (see Janssen, Kirschner, Erkens, Kirschner, &

outcomes, but may also promote trust among peers and thereby facilitate collaboration between

Paas, 2010; Van Amelsvoort, Andriessen, & Kanselaar, 2007). In addition, these kinds of studies

adolescents. Peer-influenced risk-taking may thus have adaptive value for adolescents allowing

have also begun to incorporate the role of trust in collaborative learning (e.g. Fransen, Kirschner, &

them to bond with their peers. Others authors have also suggested adaptive benefits for adolescent

Erkens, 2011) and may benefit from our findings regarding adolescent trust.

risk-taking, such as impressing peers to gain a reputation and helping adolescents to explore adult
behavior (Casey, Getz, & Galvan, 2008; Crone & Dahl, 2012; Spear, 2000).

Although age is used as a covariate in the different studies on trust behavior, the development of trust
throughout adolescence was not a main focus of this dissertation. In the last decade several other

Adolescent social reorientation

studies have been performed to study the development of trust and trustworthiness (e.g. Belli et al.,

Adolescent behavior is often seen as odd and awkward. Unnecessary risk-taking behavior, for

2012; Fett et al., 2012; Sutter & Kocher, 2007; Van den Bos et al., 2011; Van den Bos et al., 2010).

example, is responsible for great number of deaths in driving accidents and violent crimes (Eaton

However, none of these studies used a longitudinal design. The use of longitudinal methods on the

et al., 2008). The big question is: why do adolescent display this seemingly counterproductive

development of trust and trustworthiness during adolescence seems a logical next step.

behavior? Explanations like ‘storm and stress’, the personal fable and neurological development help
to understand these behaviors, but do not give ultimate explanations. Considering adolescence in the
light of our evolutionary past may be a fruitful method to understand the period in a functional way.
The transition from childhood to adulthood is a crucial phase in the evolutionary sense. Essential is
the beginning of sexual reproduction in this period, which obviously is of great adaptive importance.
Just like the physical changes in adolescence, the psychological changes may well have been adapted

In none of the studies described in the dissertation adolescents were directly compared to adults or
children. A possible direction for future studies is to examine whether the effects regarding trust
behavior can also be found in children and adults. The findings regarding the role of mindreading,
social value orientation and sex for trust behavior as described in chapters 4 and 5 may be expected
to be similar in other life phases. However, the findings regarding the relationship between peer-

to deal with the necessities of sexual maturity (Casey, Duhoux, & Malter Cohen, 2010).

influenced risk-taking and trust described in chapter 7 may well be a unique feature of adolescent

In dealing with the needs of the transition to adulthood, social behavior plays a key role. Recent views

differ for children and adults. Further research comparing age groups may scrutinize whether certain

on adolescent psychological development have started describing adolescence as a period of social

aspects of trust behavior are indeed unique for adolescents.

social behavior. Similarly, the motives for adolescent trust decisions as explored in chapter 6 may

reorientation (Forbes & Dahl, 2010; Nelson et al., 2005). The reorientation from parents to peers
prepares adolescents to make bonds that can be crucial in their adult life (Spear, 2000). In addition,

Chapter 8 deals with the implementation of neuroscientific findings regarding sex differences in

the focus on potential romantic and sexual partners has an obvious adaptive advantage. Many of the

educational practices. The chapter argues for a cautious approach to this implementation and warns

typical adolescent behaviors, such as sensitivity to peer pressure and identification with the ingroup,

for the consequences of misinterpretations and misapplications of neuroscience. This approach can be

may help adolescents to deal with this period of social reorientation (Casey et al., 2010; Crone &

extended beyond the domain of neuroscience, sex differences and education to the studies described

Dahl, 2012). For example, adolescent risk-taking may seem harmful at first glance, but may turn out

in this dissertation. In general, the findings described here may help professionals who develop social-

to be a beneficial adaption, as discussed above. Similarly, the timing of developmental trajectories

skills trainings for adolescents, for example by highlighting the role of a willingness for cooperation.

of social attributes, and their underlying neurobiological pathways, may also have adaptive benefits

Also, these findings may inspire further research on how exactly cooperation among students can be

for adolescents (Crone & Dahl, 2012). Overall, these new perspectives may guide research into

enhanced, such as further research on trust among adolescents in school situations. However, just

adolescent development.

as with neuroscientific findings the implementation of these results in educational practices might
yield unwanted results if the implementation is rushed. For example, promoting trust may benefit

Future directions and implementation

social collaboration between adolescents, but it may also result in bad outcomes if adolescent put too

The studies described in this dissertation suggest several avenues for further research on adolescent

much trust in unreliable or malevolent others. Therefore, cooperation among scientists of different

social development. The study described in chapter 2 highlights the importance of not just skill but

backgrounds, policy makers and professionals working directly with adolescents is the best way to
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find ways to implement scientific findings in (educational) practice (Durlak & DuPre, 2008; Millar,
2006). In chapter 8, we have further elaborated this point for the field of neuroscience and education.
Overall conclusion
Taken together the results presented in this dissertation give more insights into social cognition
in adolescents. First, the findings described the development and interrelations of social-cognitive
variables in adolescents and accentuate their importance for healthy adolescent development.
Second, the studies investigated the role of sex differences in adolescent social cognition and the
possible implications. Third, the results tell us more about the predictors, mechanisms and motives
for adolescent trust behavior. To summarize the main results of this thesis, we found that (i) not just
skill but also will should be considered as an important aspect of adolescent social development,
(ii) individual differences in social cognition are predictive for school performance, (iii) girls tend
to score higher on most social-cognitive measures but that boys show higher levels of trust, (iv)
prosocial and proself adolescents make different use of their mindreading abilities to come to
cooperation decisions, (v) inequality aversion is a main motive for adolescent trust decisions and (vi)
peer-influenced risk-taking is related to adolescent trust. Overall, these findings show that the use
of a diverse range of measures for social cognition can lead to further insights on the complexity of
adolescent social cognition.
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SUMMARY
Adolescent is a period of drastic physical, psychological and social changes that marks the
transformation from childhood to adolescence. In adolescence, the focus of social interactions
evolves from simple interactions mostly with parents to deep meaningful relations with peers. For
most adolescents, the social-cognitive processes that characterize adolescence are appropriate for
the challenges of this life phase. However, for some adolescents these same processes can lead to
a downward spiral with several negative outcomes. Therefore, adolescent social cognition is an
essential concept in understanding adolescent behavior.
The aim of this thesis was to examine adolescent social cognition in further detail. Chapter 1 gives
an introduction on the subject and provides three objectives. The first objective was to examine the
development of social cognition in early adolescence. This objective is the main focus of chapter 2
and 3. The second objective was to study the role of sex differences in adolescent social cognition.
Chapter 2, 3, 4 and 8 deal with this subject. The third objective was to examine the role trust behavior
plays in adolescence. Chapter 4, 5, 6 and 7 focus on this objective. Finally, chapter 9 aims to connect
the different chapters and come to general conclusions.
Chapter 2 describes a study on the development of empathizing in early adolescence using a
longitudinal design. Our aim was to examine the predictive value of mindreading, the ability to read
mental states in pairs of eyes, and social value orientation, whether someone has a prosocial or a
proself orientation in cooperation situations, for empathizing, the ability to use empathy in everyday
life situations. For three subsequent years, 95 students (Mage = 12.9 years old at T1) completed a
battery of tests including the Empathizing Quotient, the Reading the Mind in the Eyes Task and
the Triple Dominance Measure for social value orientation. The results of the analyses showed that
both mindreading and social value orientation were significant predictors of levels of empathizing
one and two years later. Social value orientation remained a significant predictor after controlling
for empathizing at T1. In addition, developmental trajectories and sex differences of the measures
are described. The results of this study show that adolescents need both skill and will in order to
empathize with others, suggesting that training programs for empathy should not exclusively focus
on the development of social skills, but should take into consideration the willingness to act prosocial
towards others.
In chapter 3, a longitudinal study on the relation between social-cognitive variables and school
performance is described. Cooperative learning, with a focus on interdependence between students,
is a key aspect of present-day education. Therefore, the importance of social-cognitive development
may extend beyond everyday life social relations and have an impact on school performance. For
three subsequent years, 89 secondary school students (Mage = 12.9 years at T1) performed a number
of tests, including the Empathizing Quotient, the Reading the Mind in the Eyes Task and the Triple
Dominance Measure for social value orientation. At the end of these three school years and at the
end of the fourth school year, their school grades for Dutch (native language), English (foreign
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language) and mathematics were obtained. Multilevel linear analyses showed that mindreading and

and, in the trustworthiness dilemmas, between being trustworthy and not being trustworthy. The use

empathizing were significant predictors of school grades for language courses in the following year.

of these dilemmas made it possible to manipulate the pay-offs in the dilemmas and thereby make

Mindreading remained a significant predictor for Dutch grade when controlling for Dutch grade at

a distinction between two possible motives for trust in the Trust Game: self-interest and inequality

the time of measurement. These findings emphasize the importance of social-cognitive development

aversion. Three trust dilemmas were created. Trust Dilemma 1 reflects the original Trust Game. In

for school performance.

Trust Dilemma 2 the decision to trust cannot increase the own pay-offs, eliminating self-interest as a

The study described in chapter 4 examined the role of sex and social value orientation in adolescent
trust behavior. A group of 206 adolescents (Mage = 15.1 years) performed a Trust Game, to measure trust
and trustworthiness, and the Triple Dominance Measure for social value orientation. The Trust Game
is a social dilemma in which participants first invest money in a second player with the possibility to
receive a larger amount of money back from this player but also the risk of being exploited. Second,
the participant takes the role of the second player and has to decide whether to return a share of the
money invested in them or to keep all the money for themselves. The results showed that boys were

motive. In Trust Dilemma 3, the pay-offs for not trusting are equal, eliminating inequality aversion
as a trust motive. The dilemmas were performed by 376 adolescents (Mage = 14.7 years old). The
results show that in Trust Dilemma 3 only 20% of the participants decided to trust, whereas in the
other dilemmas over 50% did. The results of the study strongly support the hypothesis that inequality
aversion is the main motivation for adolescent trust. Thus, the main motive for making the decision
to trust in the Trust Game was not to maximize the own outcomes, but to secure fair pay-offs for the
self and the trustee.

more trusting than girls. That is, boys invested on average a larger amount of money in the second

Chapter 7 describes a study on the relation between risk-taking and trust behavior. Risk-taking

player than girls. However, there were no sex differences in trustworthiness: on average boys and girls

preferences may play a role in adolescent trust decisions. Real-life adolescent risk-taking often takes

returned the same share of the investment to the first player. Prosocials were both more trusting and

place in the presence of peers. Therefore, taking into account the role of peer influences may help to

trustworthy than proselfs. Moreover, sex and social value orientation were independent predictors

understand the relation between adolescent risk-taking and trust. A group of 169 adolescents (Mage

of trust (but not of trustworthiness). These findings show that sex differences in trust are not the

= 15.2 years of age) performed both a Trust Game and a risk-taking task. Half of the participants

result of sex differences in prosocial orientation. In addition, these results show that certain situations,

performed this risk-taking task individually and the other half performed the risk-taking task with

particularly situations of trust, can elicit higher levels of trust in boys compared to girls.

a peer present. All participants performed the Trust Game by themselves. As expected, risk-taking

The aim of chapter 5 was to examine the role of mindreading and social value orientation in adolescent
trust. The decision to cooperate with another does not only depend on someone’s willingness to
cooperate (prosocial orientation) but may also depend on the expectations of the other person. In
order to understand the decision that the other faces, adolescents may want to take the perspective of
this person. However, adolescents may differ considerably in their ability to read the mind of others.
Moreover, being able to read the mind of the other may have different consequences for prosocials

behavior was higher in the peer condition. Furthermore, analyses showed that trust is only related to
risk-taking in the peer condition and not to risk-taking in the individual condition. Thus, to the extent
that adolescent trust behavior was influenced by risk-taking, this was moderated by peer influences.
These findings may help in the interpretation of studies using a Trust Game in adolescent populations.
The results indicate that high levels of trust in adolescents is not simply the result of high levels of
risk-taking preferences, but that peer sensitivity plays a crucial role.

and proselfs. The hypothesis in this study was that proselfs and prosocials use their ability to read

Chapter 8 gives a perspective on the role that scientific findings on brain differences between boys

the mind of the trustee in a different way. The Trust Game, the Reading the Mind in the Eyes Task

and girls should play in educational practices. The chapter begins with a summary of scientific

and the Triple Dominance Measure for social value orientation were performed by 217 adolescents

findings on gender differences in the brain. The evidence for gender differences in the brain is

(Mage = 15.1 years). The results showed that social value orientation moderates the relation between

impressive, but not yet conclusive and not always consistent. Second, the challenges in interpreting

mindreading and trust. Proselfs with good mindreading skills were less trusting than those with low

these neuroscientific findings are discussed. Interpretations of gender differences in the brain are

mindreading skills. For prosocials, no relation between mindreading and trust was found. These

often speculative and therefore further research by psychologists and educational scientists are

findings indicate that proselfs use their mindreading skills to assess that the trustee is likely to exploit

necessary. Lastly, the perils and promises of implementing these findings in educational methods are

their trust and then decide not to trust. Proselfs with lower mindreading skills seem to be less likely

discussed. Overall, we argue for a cautious approach in applying neuroscientific findings on gender

to realize the possibility of being exploited by the other. For prosocials, being able to read the mind

differences to educational practice schools. The chapter ends with suggestions for further directions

in the eyes does not influence the trust decision.

for the field of mind, brain and education.

In chapter 6 the motives for adolescent trust were studied. In order to do this, trust and trustworthiness

Lastly, chapter 9 provides concluding remarks on the studies described in this dissertation. The

dilemmas were constructed based on the Trust Game. These dilemmas were simplified versions of

chapter is a discussion of the different findings based on the three objectives set out in the introduction.

the Trust Game in which participants could make a binary decision between trusting and not trusting

Moreover, overall recommendations for further research are presented.
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De adolescentie is een periode die gekenmerkt wordt door drastische lichamelijke, psychologische
en sociale veranderingen die de transformatie van de kindertijd naar de volwassenheid markeren.
Tijdens de adolescentie ontwikkelt de focus van sociale interacties zich van simpele interacties, vaak
met de ouders, naar diepe betekenisvolle relaties met leeftijdsgenoten. Voor de meeste adolescenten
zijn de sociaal-cognitieve processen die karakteristiek zijn voor de adolescentie passend voor de
uitdagingen die deze levensfase met zich meebrengt. Echter, voor sommige adolescenten kunnen
deze zelfde processen leiden tot een neerwaartse spiraal met verschillende negatieve uitkomsten.
Daarom is sociale cognitie tijdens de adolescentie een essentieel concept om in staat te zijn het
gedrag van adolescenten te begrijpen.
Het doel van dit proefschrift was het onderzoeken van sociale cognitie tijdens de adolescentie.
Hoofdstuk 1 bevat een introductie en beschrijft de drie doelstellingen van dit proefschrift. De
eerste doelstelling was het onderzoeken van de ontwikkeling van sociale cognitie tijdens de vroege
adolescentie. Deze doelstelling is de hoofdfocus van hoofdstuk 2 en 3. De tweede doelstelling was
het onderzoeken van sekseverschillen in sociale cognitie tijdens de adolescentie. Hoofdstuk 2, 3,
4 en 8 houden zich bezig met deze doelstelling. De derde doelstelling was onderzoeken welke rol
vertrouwen speelt tijdens de adolescentie. Hoofdstuk 4, 5, 6 en 7 focussen op deze doelstelling. Het
proefschrift eindigt met hoofdstuk 9 waarin de verschillende hoofdstukken verbonden worden en
algemene conclusies getrokken worden.
Hoofdstuk 2 beschrijft een longitudinale studie naar de ontwikkeling van empathiseren, de
capaciteit empathie te gebruiken in het dagelijkse leven, in de vroege adolescentie. Het doel was
om te onderzoeken in hoeverre empathiseren voorspeld wordt door mindreading, de capaciteit om
mentale toestand af te lezen uit de uitdrukking in de ogen, en social value orientation, of iemand
prosociaal of prozelf georiënteerd is in samenwerkingssituaties. Drie opeenvolgende jaren hebben 95
scholieren (Mleeftijd = 12.9 jaar oud op T1) een batterij van testen ingevuld, met daarin onder andere
de Empathizing Quotient, de Reading the Mind in the Eyes taak en de Triple Dominance Measure
voor social value orientation. De resultaten van de analyses laten zien dat zowel mindreading als
social value orientation significante voorspellers voor empathiseren in de volgende twee jaar zijn.
Social value orientation bleef een significante voorspeller ook na controle voor empathiseren op T1.
Daarnaast worden ook de ontwikkelingstrajecten van en sekseverschillen in de variabelen beschreven.
De resultaten van dit onderzoek laten zien dat adolescenten zowel vaardigheden als bereidwilligheid
nodig hebben om te empathiseren met anderen. Dit suggereert dat training programma’s voor
empathie niet alleen zouden moeten focussen op de ontwikkeling van sociale vaardigheden, maar
dat ze ook de bereidwilligheid om prosociaal gedrag te vertonen tegenover anderen in ogenschouw
moeten nemen.
In hoofdstuk 3 wordt een longitudinale studie naar de relatie tussen sociaal-cognitieve variabelen en
schoolprestaties beschreven uitgevoerd in dezelfde sample als de in hoofdstuk 2 beschreven studie.
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Coöperatief leren, waarbij de focus ligt op onderlinge afhankelijkheid tussen de scholieren, is een

prozelf georiënteerde adolescenten hun vermogen tot mindreading op een andere manier gebruiken.

belangrijk onderdeel van het hedendaagse onderwijs. Daarom is het aannemelijk dat het belang van

Bij een groep van 217 adolescenten (Mleeftijd = 15.1 jaar) werden de Trust Game, de Triple Dominance

de sociaal-cognitieve ontwikkeling verder reikt dan sociale relaties in het dagelijks leven en ook

Measure en de Reading the Mind in the Eyes taak afgenomen. De resultaten laten zien dat social

invloed heeft op schoolprestaties. In drie opeenvolgende jaren hebben 89 middelbare scholieren

value orientation een moderator is voor de relatie tussen mindreading en vertrouwen. Prozelfs met

(Mleeftijd = 12.9 jaar op T1) een aantal tests uitgevoerd, waaronder het Empathizing Quotient, de

goede mindreading vaardigheden lieten minder vertrouwen zien in de Trust Game dan prozelfs

Reading the Mind in the Eyes taak en de Triple Dominance Measure voor social value orientation. Op

met minder goede mindreading vaardigheden. Bij de prosociale adolescenten was er geen relatie

het einde van deze drie schooljaren en aan het einde van het vierde jaar werden hun schoolcijfers voor

tussen mindreading en vertrouwen. Deze bevindingen suggereren dat prozelfs hun mindreading

Nederlands (moedertaal), Engels (tweede taal) en wiskunde opgevraagd. Multilevel lineaire analyses

vaardigheden gebruiken om vast te stellen dat het aannemelijk is dat de de andere speler misbruik

lieten zien dat mindreading en empathiseren significante voorspellers waren van schoolcijfers voor

maakt van de investering en ze besluiten daarom niet te vertrouwen. Prozelfs met minder goede

de taalvakken in het volgende jaar. Mindreading bleef een significante voorspeller voor het cijfer voor

mindreading vaardigheden lijken zich minder goed te realiseren dat er de mogelijkheid is dat ze door

Nederlands na controle voor het cijfer Nederlands op het moment van testafname. Deze bevindingen

de trustee afgezet worden. Voor prosociale adolescenten heeft het nemen van het perspectief van de

benadrukken het belang van de sociaal-cognitieve ontwikkeling voor schoolprestaties.

ander geen effect op de beslissing om te vertrouwen.

In het onderzoek beschreven in hoofdstuk 4 is de relatie tussen sekse, social value orientation en

In hoofdstuk 6 worden de motieven voor vertrouwen in de adolescentie onderzocht. Om dit te

vertrouwen in de adolescentie onderzocht. Een groep van 206 adolescenten (Mleeftijd = 15.1 jaar) deed

doen, hebben we Trust en Trustworthiness Dilemma’s samengesteld gebaseerd op de Trust Game.

mee aan de Trust Game, om vertrouwen en vertrouwenswaardigheid te meten, en vulde verder een

Deze dilemma’s zijn gesimplificeerde versies van de Trust Game waarin de deelnemers een binaire

de Triple Dominance Measure in om social value orientation te meten. De Trust Game is een sociaal

beslissing tussen vertrouwen of niet vertrouwen nemen en, in de Trustworthiness Dilemma’s,

dilemma waarin deelnemers eerst geld kunnen investeren in een tweede speler, waarbij ze de kans

tussen vertrouwenswaardig zijn of niet vertrouwenswaardig zijn. Het gebruik van deze dilemma’s

hebben een groter bedrag terug te krijgen van deze speler, maar ook de kans hebben om afgezet

maakte het mogelijk de pay-offs te manipuleren en daarmee een onderscheid te maken tussen twee

te worden door deze speler. Daarna spelen de deelnemers de rol van tweede speler en moeten ze

mogelijke motieven voor vertrouwen in de Trust Game: eigenbelang en ongelijkheidsaversie. Voor

beslissen of ze het geld dat in hen geïnvesteerd is eerlijk verdelen of dat ze het geld voor henzelf

dit onderzoek werden drie Trust Dilemmas opgesteld. Trust Dilemma 1 is gelijkwaardig aan de

houden. De resultaten laten zien dat jongens meer vertrouwen hebben in de ander dan meisjes.

originele Trust Game. In Trust Dilemma 2 kan de keuze om te vertrouwen onmogelijk leiden tot

Dat wil zeggen, jongens investeerden gemiddeld meer in de tweede speler dan meisjes. Er waren

een hogere pay-off, dus daarmee is eigenbelang uitgesloten als motief. In Trust Dilemma 3 zijn de

echter geen verschillen in vertrouwenswaardigheid: gemiddeld gaven jongens en meisjes een even

pay-offs voor niet vertrouwen voor beide spelers gelijk, zodat ongelijkheidsaversie is uitgesloten als

groot deel van de investering terug aan de eerste speler. Prosociale adolescenten scoorden hoger

motief. De dilemma’s werden ingevuld door 376 adolescenten (Mleeftijd =14.7 jaar oud). De resultaten

dan prozelf georiënteerde adolescenten op zowel vertrouwen als vertrouwenwaardigheid. Daarnaast

laten zien dat in Trust Dilemma 3 slechts 20% van de deelnemers besloot te vertrouwen terwijl in de

waren sekse en social value orientation onafhankelijke voorspellers van vertrouwen (maar niet

andere twee dilemma’s meer dan 50% dat deed. Deze resultaten indiceren dat ongelijkheidsaversie

van vertrouwenswaardigheid). Deze bevinding laat zien dat het sekseverschil in vertrouwen niet

het belangrijkste motief is voor vertrouwen in de adolescentie. Dus het belangrijkste motief om te

simpelweg het resultaat is van een sekseverschil in social value orientation. Bovendien laten deze

vertrouwen in de Trust Game is niet het maximaliseren van de eigen pay-offs, maar te streven naar

resultaten zien dat bepaalde samenwerkingssituaties, namelijk situaties gebaseerd op vertrouwen,

een eerlijke verdeling van pay-offs tussen beide spelers.

kunnen leiden tot meer samenwerking bij jongens dan meisjes.

Hoofdstuk 7 beschrijft een onderzoek naar de relatie tussen risico nemen en vertrouwen. Iemands

Het doel van hoofdstuk 5 was om uit te zoeken welke rol social value orientation en mindreading

voorkeur om veel of juist weinig risico te nemen kan een rol spelen bij de beslissing een ander te

spelen bij vertrouwen in de adolescentie. De keuze om wel of niet met iemand samen te werken in

vertrouwen. In het echte leven nemen adolescenten vaak risico onder invloed van hun leeftijdsgenoten.

een sociaal dilemma hangt niet alleen af van iemands bereidheid tot samenwerking (social value

Daarom kan het in acht nemen van de rol van deze peer-invloeden helpen om de relatie tussen risico

orientation), maar ook van de verwachtingen over de andere persoon. Om de beslissing van de

nemen en vertrouwen in de adolescentie te begrijpen. Een groep van 169 adolescenten (Mleeftijd =

ander te begrijpen, kunnen adolescenten proberen om het perspectief van de andere persoon in te

15.2 jaar) deed zowel de Trust Game als een risicotaak. De helft van de proefpersonen deed deze

nemen. Echter, onderling verschillen adolescenten sterk in hun vermogen om het perspectief van

risicotaak alleen en de andere helft deed deze taak in het bijzijn van een leeftijdsgenoot. Alle

een ander te nemen. Bovendien kan het begrijpen van andere personen een andere consequentie

deelnemers deden de Trust Game individueel. Zoals verwacht, werd er meer risico genomen in de

hebben voor prosocials dan voor prozelfs. De hypothese van dit onderzoek was dat prosociaal en

peer conditie. Daarnaast lieten de analyses zien dat risico nemen alleen gerelateerd is aan vertrouwen
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in de peer conditie en niet in de individuele conditie. Dus, in hoeverre risico nemen aan vertrouwen
gerelateerd is, wordt deze relatie gemodereerd door peer invloeden. Deze resultaten kunnen helpen
bij de interpretatie van andere onderzoeken met de Trust Game in een adolescentenpopulatie. De
resultaten laten zien dat de toename in vertrouwen in de adolescentie niet simpelweg het gevolg is
van een toename in risico gedrag, maar dat peer invloeden een cruciale rol spelen.
Hoofdstuk 8 is een betoog over de rol die wetenschappelijke bevindingen over sekseverschillen in

Publications
Derks, J., & Krabbendam, L. (2013). Is the Brain the Key to a Better Understanding of Gender
Differences in the Classroom?. International Journal of Gender, Science and Technology, 5 (3), 282291.

de hersenen zouden moeten spelen in de onderwijskundige praktijk. Het hoofdstuk begint met een

Derks, J., Lee, N. C., & Krabbendam, L. (2014). Adolescent trust and trustworthiness: Role of gender

samenvatting van gevonden sekseverschillen in de hersenen. Het bewijs voor sekseverschillen in de

and social value orientation. Journal of Adolescence, 37 (8), 1379-1386.

hersenen is indrukwekkend, maar nog niet sluitend en bovendien niet altijd consistent. Vervolgens
worden de moeilijkheden wat betreft de interpretatie van hersenonderzoek besproken. Interpretaties
van bevindingen gerelateerd aan sekseverschillen in de hersenen zijn vaak speculatief en daarom is
verder onderzoek door onderwijskundigen en psychologen nodig. Daarna worden de mogelijkheden
en onmogelijkheden van het implementeren van deze bevindingen in onderwijskundige methodes
besproken. Samenvattend, beargumenteren wij een voorzichtige benadering bij het toepassen
van neurowetenschappelijke bevindingen over sekseverschillen voor de onderwijspraktijk. Het
hoofdstuk eindigt met een aantal suggesties voor de toekomst voor het onderzoeksveld naar hersenen
en onderwijs.
Als laatste bevat hoofdstuk 9 conclusies over de onderzoeken die in dit proefschrift beschreven zijn.
Dit hoofdstuk is een discussie van de verschillende bevindingen op basis van de drie doelstellingen
die in de introductie zijn uitgezet. Bovendien worden er suggesties voor vervolgonderzoek gedaan.

Derks, J., Van Scheppingen, M.A., Lee, N. C., & Krabbendam, L. (in press). Trust and Mindreading
in Adolescents: The Moderating Role of Social Value Orientation. Frontiers in Psychology.
Derks. J., & Krabbendam, L. (in press). Hersenontwikkeling in de Adolescentie. In A. Aleman &
A. E. Hulshoff-Pol (Eds.), Handboek Beeldvorming van het Brein.
Submitted
Derks, J., Lee, N. C., & Krabbendam, L. (in revision). Adolescent Trust is Related to Peer-Influenced
Risk-Taking
Derks. J., & Krabbendam, L. (in progress). Development of Empathizing in Early Adolescence: A
Matter of Skill and Will
Derks. J., Jolles, J., Van Rijn, J. & Krabbendam, L. (in progress). Adolescent Social Cognitive
Development in Relation to School Performance
Seminars & Conference Presentations
Derks, J., Lee, N. C., & Krabbendam, L. (2013, June). Trust is Only Related to Risk-Taking in a
Social Setting. Seminar at Bonn University, Centre for Economics and Neuroscience (CENS), Bonn
(Germany).
Derks, J., Lee, N. C., & Krabbendam, L. (2013, July). Adolescent Trust and Trustworthiness: Role of
Gender and Social Value Orientation. Oral presentation at the mid-year meeting of the International
Neuropsychological Society (INS), Amsterdam (Netherlands).
Derks, J. & Krabbendam, L. (2014, March). The Development of Social Cognition in Early
Adolescence. Poster presentation at the Biennial Meeting of the Society for Research on Adolescence
(SRA), Austin (TX).
Derks, J., Lee, N. C., & Krabbendam, L. (2014, July). Adolescent trust is related to peer-influenced
risk-taking. Poster presentation at General Meeting of the European Association

of

Social

Psychology (EASP), Amsterdam (Netherlands).

134

135

Curriculum Vitae

CURRICULUM VITAE
Jeffrey Derks was born in Gouda (the Netherlands) on the 11th of July, 1986 and was raised in the
nearby town of Reeuwijk. He completed his secondary school education at the Coornhert Gymnasium
in Gouda in 2004. After that, he studied Psychology at the Erasmus University in Rotterdam. After
completing his Bachelor, he obtained a Master´s degree in Biological and Cognitive Psychology
in 2008 and a second Master´s degree in Clinical Psychology in 2010. In the same year, Jeffrey
worked as an assistant researcher at De Fjord in Capelle aan den IJssel, a clinic for adolescents with
a combination of severe psychiatric and behavioral problems. In December 2010, he started his
PhD research on adolescent social cognition at the Educational Neuroscience department of the VU
University in Amsterdam under the supervision of Prof. Lydia Krabbendam and Prof. Jelle Jolles. As
part of his PhD research, Jeffrey worked at the Institute of Psychiatry at King´s College London as a
visiting researcher under the supervision of Dr. Sukhi Shergill for a period of seven months in 2012.
He finished his PhD research, presented in this thesis, in December 2014.

137

Dankwoord

DANKWOORD
Als laatste rest mij het bedanken van iedereen die mij geholpen heeft bij het schrijven van dit
proefschrift.
Uiteraard begin ik met het bedanken van mijn promotoren. Lydia, ik overdrijf niet als ik zeg dat
ik me geen betere begeleider had kunnen wensen. Ik heb vier jaar lang heel veel van je geleerd en
daarnaast met groot plezier met je samengewerkt. Ik vond het erg fijn dat je zeer direct was, op een
positieve manier kritiek gaf en altijd open stond voor mijn eigen inbreng. Daarnaast heb ik je gevoel
voor humor altijd erg gewaardeerd.
Jelle, wij hebben elkaar een stuk minder gezien, maar de keren dat we overlegd hebben zijn mij erg
goed bevallen. Ik heb het gevoel dat je dankzij je ervaring een goede verdieping aan mijn werk hebt
kunnen toevoegen.
Vervolgens mijn dank aan alle andere collega´s waarmee ik samengewerkt, of gewoon geluncht,
heb. Nikki, wij hebben veel samengewerkt de afgelopen jaren en dat is mij goed bevallen. Jouw
relativerende blik heeft me vaak verder geholpen. Thanks also to all other colleagues of the weekly
lab meetings. I have not only enjoyed our many discussions, but also think the meetings have really
helped me in my research.
Dank aan de verschillende bachelor- en masterstudenten die mij in de afgelopen jaren hebben
geholpen met dataverzameling en vaak ook enthousiast hebben meegedacht over mijn onderzoek.
Bedankt ook aan iedereen die mij geholpen heeft met statistiek en methodes: Anne, Floryt, Kim,
Nienke, Sarah, Wouter, Ysbrand en ik vergeet hier ongetwijfeld nog een hoop mensen. En aan
Marianne, die op alle andere vragen een antwoord heeft.
Thanks to the people at the Cognition, Schizophrenia and Imaging Lab at the King´s College Institute
of Psychiatry in London. It was a very pleasant experience to work with all of you. Special thanks to
Sukhi and Tom for making me feel welcome and for making me enjoy my stay.
Ik wil alle leraren en andere medewerkers van de scholen bedanken waar ik mijn onderzoek heb
uitgevoerd. En natuurlijk de honderden anonieme leerlingen die het zware werk gedaan hebben.
Speciale dank aan Joost en Mariëtte en de andere mensen bij O.R.S. Lek & Linge. En aan Lydia: de
brochure is erg mooi geworden.
Dank aan al mijn kamergenoten in de afgelopen vier jaar. Martina, hope you are doing great in
Croatia. Imke, fantastisch dat je mijn paranimf wilt zijn. Dirk, jouw hulpvaardigheid en handigheid
hebben mij heel vaak verder op weg gebracht. Esther, ik ben blij dat ik in het laatste, drukke jaar jou
als steun tegenover me had zitten.
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Daarnaast dank aan alle andere collega´s die de afgelopen jaren op onze afdeling gewerkt hebben.
Dank aan de lunchcollega’s, aan de schrijfweekcollega’s, aan de zeer fanatieke riskcollega’s en aan
de nog fanatiekere biercollega’s.
Anton, jou wil ik als laatste collega bedanken. Als jij niet bij mij op de kamer was gezet dan was ik
vermoedelijk een jaar eerder klaar geweest. En jij waarschijnlijk twee jaar. Maar, dan waren het ook
niet zulke mooie jaren geweest. We hebben vier jaar lang veel lol gehad, ik vind het erg leuk dat je
me in Londen hebt opgezocht en ik ben blij dat jij straks als paranimf naast me staat.
Behalve aan mijn collega’s ben ik ook aan anderen dank verschuldigd. Bram, Kevin en Marlon, het
weekend voor ik bij de VU begon waren we met zijn vieren in Stockholm. De vier jaar daarna is er
van alles veranderd in onze levens (van baarden tot baby’s), maar uiteindelijk toch ook veel hetzelfde
gebleven. Ik kan nog steeds bij jullie terecht voor diepzinnige gesprekken (Bram), absurde humor
(Kevin) en Mexicaanse worstelmaskers (Marlon).
Ryan en Leon, bedankt dat jullie, ieder op zijn eigen manier, altijd voor mij klaar staan. Als broers en
als vrienden. Ryan en Chi, het was heel bijzonder om bij jullie bruiloft in Vietnam te zijn. Leon, het is
goed om een broer te hebben die, als er in het oerwoud een wurgslang uit de boom valt, nog even zijn
camera pakt zodat ik zeker weet dat ik eerder weg ben. Marleen, bedankt voor het omslagontwerp.
Ik ben er erg blij mee.
Lieve pap en mam, ik wil jullie bedanken dat jullie mij altijd op welke manier dan ook gesteund
hebben. Voor jullie is niets te gek: altijd kan ik op jullie rekenen om mee te denken of mee te helpen.
Ik kan dan ook zonder twijfel zeggen dat jullie de belangrijkste factor zijn die er voor gezorgd heeft
dat het mij gelukt is dit proefschrift te schrijven.
Toen ik aan mijn promotieonderzoek begon, had ik nooit kunnen denken dat ik mijn dankwoord
vanuit de Duitse ambassade in Den Haag zou schrijven. Ik heb de afgelopen vier jaar veel dingen
meegemaakt: verre reizen, Eureka momenten en nieuwe vriendschappen. Maar het absolute
hoogtepunt is dat ik jou heb leren kennen, Lisa. Es gibt kein Wort das sagen könnte was ich fühle,
wenn ich an dich denke. Ik kan alleen maar zeggen dat alles in mijn leven mooier is geworden sinds
ik jou ken.

Voor Robin. Als ik aan jou denk, weet ik dat de adolescentie meer is dan ‘Sturm und Drang’, meer is
dan ‘the personal fable’ en meer is dan een disbalans tussen de frontale en de pariëtale hersenkwab.
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